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CONSTANT SPEED DRIVES • AIRCRAFT ACCESSORIES 



FIRST production airplane to us 
TrI-Metalllc Brahes 
FIRST commercial transport to 
delivered with tubeless ti 
FIRST commercial transport to i 
for^d magnesium wheel 


DO0SCA5 

and 

good/¥ear 

teamwork 


results in 3 important “FIRSTS" and important 
weight-savings for the “Seven Seas"! 


r e 5, 000-mile flight, each pound saved takes on added 
significance— and three weight-saving pieces of Goodyear 
equipment contribute importantly to the success of the new 
Douglas DC-TC’s range and revenue as an overseas carrier. 
First, the D&7C specified Goodyear IVi-Metallic Brakes to 
take advantage of the weight- and space-savings that result 
from this new brake design, which gives up to 50% more 
kinetic energy absorption per pound of brake- 
Second, these main wheels are equipped with Goodyear 
lUbeless Tires— eliminating tube weight, simplifying inven- 
tory and insuringtopmost performance. thanksloGoodyear’s 
exclusive S-T Nylon Construction- 

Third. main wheels of forged magnesium by Goodyear were 
selected as original equipment because of their record 
capacity per pound, greater roll life, absence of fatigue 
“footholds”— and weight-savings of 15% over conventional 
cast magnesium wheels, 


The DC-7C typifies Goodyear’s ability to engineer the com- 
plete package— tires, wheels and brakes— with outstanding 

The confidence placed in these skills is found in this simple 
fact: 

More airplanes land on Goodyear tires, wheels and brakes 
lian on any other hind. 

Goodyear, Aviation Products Division 
Akron 16, Ohio, and Los Angeles 54. California 





The Douglas C-133A 
is a giant among cargo carriers. 
Navigator seats for these behemoths 
are designed and built by Weber. 
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TITANIUM WELD 250 )( 


lAVElLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTT, PA. 

Betvccn PhihdOphis, Pa. and Trenton. N. J. 



Dow high temperature magnesium alloys 
have excellent fahrication characteristics 



WELDING PROGRESS REPORT 


Production Line Experience 
Proves the Consistency of New 
Sciaky Electronic Weld Control 


First reports from aircraft industrs' 
manufacturers arc imaniinous in 
their recognition of the absolute 
weld consistency and jjositivc repro- 
ducibility provided by the new Sciaky 
Predetermined Electronic Counter 
controlled welders. 

Users say that, for the first time, it 
is now possible to get precisely what 
they set on tlic u'clder. The machine 
cannot de\iate from its setting. It is 
consistent throughout the entire 
range of adjustment. And set-up to 
repeat presious production runs is 
simple and positisc. 

How It Works 

W'ithout deviation, the new Sciaky 
control counts the cvcles of power 
line frequency which is gO'crncci by 
the U.S- Naval Observatory, In ]5rc- 
determined absolute numbers, cvclcs 
and impvdscs are simply counted by 
a Dekatron tube to control the dura- 
tion of various welder functions. 

Single Tube Handles 
All Succeeding Functions 

A single tulic is used to count 
both the respective cvclcs of suc- 
ceeding functions as well as ini|)ulscs 
of welding current. For example, 
only one Dcbitron tube is used to 
count rcs)5cctive cvcles of sriuecze, 
weld, hold and off and in respective 
impulses. |)rclieat. weld and post- 
heat. A second Dekatron tuw is 
needed only for simultaneous func- 
tions, sncli as cool, heat, and current 

All control dials for timing func- 
tions are calibrated in cvcles, while 


At regular intcry-jls Sciaky will pre- 


coiitrollcd wcldcR. Look for them in 


all control dials for interval functions 
are calibrated in iinjtulses of second- 
ary current. No involved second-to 
cycle calculations are required for 
welder set-up. 

Simple Maintenance 

Plug-in sub-assembly control units 
minimize maintenance down-time. 
Replacement of a sub-assembly is 
only a matter of minutes. 


Tlic absolute consistency of the 
control eliminates the need for time 
consuming periodical check-out or 
calibration. 

Future applieation.s of the ma- 
chine that may require additional 
welder functions won’t obsolete the 
welder. The plug-in sub-assembly 
feature permits ea.sy addition of pre- 
heat, quench, postheat, etc. 

Data Available 

More complete information on 
operation and control combinations 
available with Sciaky Predetermined 
Electronic Counter controlled weld- 
ers is given in Sciaky Bulletin No. 
339. Copies are available on request. 



PMM 2 STK 12S KVA ROLL SPOT AND SEAM WELDER with Prcdctccminccl 
Eiutroiiif Counter W'cld Contro). 


Jlanjcst ^Manufacturers 
cf Krsistaure Wcldiug ^tadtiurs in the U'arM 




Sciaky Bros., Ine., 4935 West 67th Street, Chicago 38, III., Portsmouth 7-5600 





CAPITAL AIRLINES is proud of its spanking new 
turbo-prop Viscounts. The finest aeronautical and elec- 
tronic know-how has been employed in the development 
of this inspiring new airliner. 

This advanced thinking is apparent, too, in the 
Viscount's air conditioning system. For the heart of the 
system they selected a Joy AXIVANE Fan . . . and used 
to full advantage the inherent space-saving characier- 
;s of this unique in-hm fan design. 
Because Joy AXIVANE Fans can 
be installed in the duct, they may be 
I located in any parr of a plane that 



"S';?; 


hi-alloy ma 
'eight but j 


's of Joy AXIVANE Aircraft Fan 
10 ounces to 50 pounds. Joy I 
ire working, today, in Grumman, ^ 

ikorsky Aircraft. You can put 
.00. For details write Joy Alanu- 
heturing Company, Oliver Bwlding, PitHburgh 22, Pa. In 
Canada: Jay Mamfactunni Camfany ((Canada) Limited, 
Call, Ontario. 





WORLD’S LARGEST MANUFACTURER 
OF VANE-AXIAL FANS 



NOW THE DFA-70-SMALLER, LIGHTER WITH GREATER 
ACCURACY, HIGHER SENSITIVITY 



Bendix Radio Division 





Growth — in personnel, for example, tells the Temco 
success story. 

In 1 945, Temco had 259 employees. Today, Temco has over 
10,000 employees — at three integrated Texas plants — at 
work on contracts covering fourteen of the country's key 
military aircraft. Constant expansion in every department 
has equipped Temco to meet the increasing needs of the 
aircraft industry — to push ahead the company's own develop- 
ments in electronics and in aircraft and weapon systems. 
Temco's sturdy growth — in skills, facilities and experience 
— opens up outstanding opportunities for a complete range 
of engineering talents. If you are looking for a rewarding 
career in aviation, you will find it at Temco. 


ENGINEERS 
Openings in all phases of aircraft design and 
developinenl. Write to Joe Russell, Engi- 
neering Personnel, Room 10-A, Temco 
Aircraft Corporation, Dallas, Texas. 


AIRCRAFT CORPORATION. DALLAS 



At TEMCO 
growth tells 
the story! 


IN ENIINEEIINt THE BEST irPSIIIINIIIES HE IN IIIIIIDN . IN AVIIIIDN THE lESI OPrOlIINIEIES HE inElIO 



NEW “#=?A0A#=? I=JC//_E#=J’ 


gives military surveyors an 

electronic seven league sextant 


For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned aunreying tools, 
the “radar ruler" pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to SO miles, 
precise to within a few meters! 

This new general-purpose surveying 
instrument was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper- 


ation can be handled easily and quickly 
by unskilled personnel, 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of timeseach second, High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here U just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications, 



navigational devices • radar • countermeasures • microwave systems • commurrlcatlons equipment 
data transmission • plotting systems • telemetering • data processing and presentation Indicators 
PoettioRS open to qualified Engineers and Physicists 



MOTOROLA 


Cemmunleatlona A EI«efroit/ea Olvltlon 






ced weapons systems must 
and maneuverable a^he potential opponents they 
simulate. Smg^ speedyi rem^ly controlled drones can give 
pilots and gmmery crews combat training they require. 

Powerplants to prop^^ones at transonic and supersonic 
speeds represent another important area for the application of 
the advanced technology resulting from RMJ POWER 
ENGINEBklNG. 

Rocket power to drive missiles and piloted aircraft higher and 
faster has been the prime product of RMI since its inception 
15 years ago. Today, as the oldest company in the rocket engine 
field, Reaction Motors has a wealth of experience gained in the 
design and production of engines for record-holding vehicles 
of both types. 


Engineer! and Scienli!ls: creative and rewarding opporluniliet exift for 
all types of technical specialists in the research, development and pro- 
duction of rocket power devices. Send complete resume and salary 
requirements to employment manager. 

D AUXftMRr ROCKfT POWER EOR; Missile Beesters and SuslQiners, Aircraft, 


Taraet Drones, Ordnonce Rockets, Ejactien Syifems, launching Oevicos. 


1 
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REACTION MOTORS, INC. 
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. RYAN BUILDS BETTER 

RAMJETS 



HOT PARTS TO HURDLE 
THE THERMAL BARRIER 


High speeds in Right mean high tempera- 
tures— up to SOOO^F! In this new region of 
intense heat where ordinary metals melt like 
butter, Ryan metallurgists are pushing back 
thermal barriers with every new design- 
And Ryan production experts are building 
the hottest, fastest hot parts demanded by 
modern aviation. 

Ryan is uniquely skilled and equipped in 


this important field — able to draw upon its 
extensive stockpile of experience in the de- 
sign, research and production of major high 
temperature jet age items. Dramatic proof 
of Ryan’s leadership shows up on the 
production lines where ramjets, afterburn- 
ers, turbojets, piston and rocket engine 
assemblies are precision manufactured, in 
quantity, to the highest quality standards. 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants • Avionics 
RYAN AERONAUTICAL COMPANY, SAN DIEGO. CALIF. 






You'll want 

to evaluate . . . 


...the new Stewart-Wamer Electronics ATC 
Radar Safety Beacon on your own test bench. 
Every Airlines Electronics Engineer who has 
seen the new airborne beacon is making plans 
to dig into this clean box on his own test bench. 
There will soon be a limited few units 
available for your evaluation study. 

We want you to see for yourself how this 
equipment, specifically designed to ARINC 
characteristic No. 532-A, combines all the 
reliability and long-life factors of airborne radar 
equipment manufactured by Stewart-Wamer 
Electronics for the past 16 years. 

^ELECTROniCS 

PIll.liH.I 


MOST ADVANCED DESIGN AVAILABLE 


evaluate possible future modific^UouB in this ty^ equip- 

modate nil AEEC’ •‘Green Sheet" expansions; for example, 
side lobe suppression and other foreseeable requirements 
such as; 

1. By internal switching we can provide a second pulse 
train spaced 4.35 microseconds sfter the last pulse of 
the first train. 

2. The delay line is tapped every 1.45 microseconds to 
provide for future expansion of the coding system. 
For example, automatic air-to-ground Sight data 

3. Facilities have been provided to include two addi- 
tional interrogation modes upon customer request. 

Write today for latest deUils and availability of evaluation 
units. Stewart-Wamer Electronics, Civil Aviation Dept. 
14, 1300 No. Koatner Ave., Chicago 51, III. 


worf-Worner 


Division of Slav 


Cerperolion 



HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 


These generators arc designed as part of complete Red Rank 
higli-temperature AC generating systems that also inelutic 
magnetic ampliher voltage regulators and system protection 
components. For full details, write Red Bank Division, 
Bend« Aviation Corporation, Eatontown, New Jersey. 



EN6INEUS WANTEP: Opporlunilivs now ovolloblo for oxporloncod do: 








Perkin-Elmer is o diversified, growing young compony, 
wel) known to both industry and defense people. Why 
not send our personnel monoger o resume of your quoU- 
(Icollons. And if you'd like, we'll send you o copy of 
“Perkin-Elmer ... its people, (ocilities, products." 
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Engineering and Optical Division 

Perkin-Elixier 

Norwalk, Connecticut 



The remote corners of the world are now accessible to aircraft designed to 
include the Stroukoff Pantobase landing system. A product of Stroukoff 
research and development, Pantobase will permit landings and take-offs 
from snow, ice, water, sand and unimproved terrain as well as standard 
runways. The increased versatility of the aircraft will reduce the need for 
conventional airports and contribute materially to the advancement of 
logistical techniques. The safety of the Pantobase landing system, is assured 
by the extensive experience and complete reliability of the Stroukoff 
organization. 



Pnntobase — When de- 


without changes or addi- 
tional landing equipment. 



trol as developed by 
Stroukoff increases the 
effective lift and delays 
stalling of the wing, there- 


Achievement is a tradition at Stroukoff. Leaders in the development and 
design of cargo and transport aircraft. Stroukoff offers challenging oppor- 
tunities to creative engineers. 
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Lockheed launches 3 new aircraft! 


The three new Lockheed aircraft shown on this 
page all are equipped with Macwhyte "Hi- 
Fatigue” Control Cable. The wide use of 
Macwhyte aircraft products by leading manu- 
facturers like Lockheed is proof of their quality 
and dependability. 

Because it is properly PREformed, "Hi- 
Fatigue" cable lies dead with no tendency to 


twist or curl. Assemblies can be made to closer 
tolerances, and there is minimum uniform stretch. 

Macwhyte makes a complete tine of sizes and 
types of "Hi-Fatigue” aircraft control cable in 
Galvanized, Tinned, or Stainless Steel. Macwhyte 
aircraft products meet the requirements of 
aircraft manufacturers, airlines, and military 
specifications. 
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EDITORIAL 


What's Wrong With British Aviation? 


For the past several vears. there has been a rising tide 
of criticism on the state of British aviation— jjatticularly 
iri inilitarv products— from British aeronautical engineers, 
miiitarv aimicn and the London dailv press. Britons dis- 
tinguished in aviation «’ho liasc .spoken pubticlv on this 
topic include Sir Rov Fcddcn, thrice president of the 
Royal Aeronautical Societs' and a distinguished aero- 
nautical engineer; Air Commodore F. R. Banks, an 
intemationallv recognized authoritv on jet engine 
dcselapincnt: \k'illiani W'atcrtoii, one of Britain’s 
most experienced jet test pilots, and Sir Philip Jnubert 
dc la Fcrte, a former ait chief marshal of the Ros'al Air 

Our British contemporaries of the technical press. 
Flight and Acropl.-ine, also have noted that all is not 
well on this score and has’e urged action to improve 
matters. 

Tlie main point of all this criticism is that the Roval 
Air Force is now, and is likely to be for the foreseeable 
future, saddled with obsolete aircraft. Air Commodore 
Banks ranks the current RAF fourth among world powers 
in quality of equipment, trailing the U. S.. Russia and 
Sweden. Tliere are indications that the present rate of 
progress of the French aircraft industrs' ma\- push the 
RAF equipment down to fifth place soon. 

Many Britons, fed a steady diet of press releases from 
the Society of British .Aircraft Constmetors' non technical 
staff and headlines -“Britain Leads in the Air" from the 
penny press, are not fully aware that the Royal Air Force 
could' pi:t no fighters into MiG Alley in Korea capable 
of bolding their own with the Russian MiG-1 5. Nor 
are they fully aware that for the last three s'ears the first- 
line fighter of the Roval .Air Force has been the American 
designed. Canadian-huilt F-86 Sabre. Now that the 
Hawker Hunter has finally come into limited squadron 
service— "years late.’’ according to .Air Vice Nfarshal 
Thomas Pike— it is thoroughly outclassed bv the F-lOO 
Super Sabre and MiG-19 day fighters and the F-102A 
all-weather fighter. 

'These planes arc supersonic in level flight, while the 
Hunter still needs a shallow dive to nudge Mach 1. 
With the cutback in Javelin production and cancellation 
of advanced supersonic all-wcatlier fighter projects, the 
R.AF outlook in this \ital field is c\cn worse than it is 
for day fighter equipment. 

The guided missile situation is esen worse, with 
Britain already lagging at least hvo development gen- 
erations behind this countiy. Bomber development is in 
better shape, but csen Britons are puzzled as to how 
their limited airpower budget can support three 
A'-bomber programs without seriouslv crippling other 
critical development areas. Only in the gas turbine 
engine field is the British military aviation picture really 
bright. Britain now has a \’ariet)’ of gas turbine engines 
covering the power spectnim from 1,000 lb. thrust to 
19,000 lb., a record hard to find in anv other country. 
But this brilliant engine development will avail little 
without the airframes to utilize them properls- and gather 
the precious operational experience on which future 
engine development must be nourished. 

AA'e do not recite these sad facts to twit our British 
friends. The current state of British militars' aviation 


development is a matter of deep concern to our military 
planners in the Pentagon and to tlic .American people. 
It is not a pleasant sight to watch an all\- who.se military 
airpower record is so distinguished slide down Ihc 
technical scale towards obsolescence. Maintenance of a 
strong Royal .Air Force is just as \ital to the American 
people with their huge stake in the NATO alliance and 
world peace as it is to Britons. 

W'hat appears to be the trouble with the current state 
of British miiitarv aviation? British critics appear to 
agree on four principal points: 

• Lack of the proper investments in the research and 
development toots required for exploration of the speeds 
and altitudes of the supersonic range of aircraft and the 
hspcnonic range of missiles. This includes wind tunnels, 
altitude chambers, test sleds, and. perhaps most import- 
ant of all, a high-speed flight research program similar 
to the X. series aircraft sponsored jointly by the U, S. 
Air Force. Na\y and National .Advisory Committee for 
.Aeronautics. 

• Bureaucratic bungling bv the Ministn' of Supply, 
This system imposes another goremment agency be- 
tween the aircraft industry and its prime customers— the 
Royal Air Force and tlie commercial airlines. MOS 
control of aircraft deselopment and procurement has led 
to a widening gap between RAF requirements and the 
equipment actuallv developed and built bv the industrs'. 

* Lack of the weapon systems concept'in developing new 
aerial weapons. Establishing this concept in US.AF 
and Navy aerial weapons development was no easy task 
again-st all of the forces of entrenched tradition. But. 
without its firm recognition, we too would still be 
des’eloping aircraft rather than weapon systems. Almost 
every current British military aircraft is bulging with 
devices added after the main design process was com- 
pleted but found necessary to turn a flving machine into 
a fighting machine. 

* Lack of genuine economic competition in the aircraft 
industry. Too much of the limited airpower budget is 
wasted on "consolation prize” prototype orders and 
small production orders to losers of the technical com- 
petitions in order to keep their finii.s alise. 

No amount of official AAliitc Paper whitewash or SBAC 
|>ress releases can gloss os’er the validity of this criticism 
from Britons each of whom has had far more |)ractical 
experience with military aviation than the combined total 
of the official apologists. 

No foreign advice will help to solve Britain’s miiitarv 
aviation problems, nor do we propose to offer any. 
The British will have to make their own searching 
anah-sis of their present predicament and work out a 
solution within the framework of their technical and 
financial resources. But we eamesth- beseech those most 
vitally concerned with British militarx- aviation progress 
to “get cracking” and to get on with this vital job before 
it is too late. The whole future of the W'estern alliance 
and the free world depends upon having a .strong, 
independent Royal .Air Force flying close formation with 
the British Commonwealth air forces, the French .Aniiee 
dc I'Air and the U. S. .Air Force and Nasal .Asiation. 

—Robert Hotz 






DEPENMBIUTV... 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 


have relied on Wyman-Gordon for all 




Wyman-Gordon Company 

Established 1BE3 

FORCINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY. ILLINOIS • DETROIT, M 
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I C H I CA N 


WHO'S WHERE 


In the Front Office 

Cliarles H. Colvin, president of Colvin 
Labdialorics, Inc (EUst Oiangc. N. J.l. a 
diretlot. Avien. Inc., M'oodsidc, N. Y, 
Roland T. Outen. compans' chairman, 
Faitev .Aviation Company Ltd., Hayes, 
Middicsev, Kngland. 

Lawrence G, Haggertv. president, Fains- 
nortli Klectronics Fort \A aync, Iiid. 
Mr. lla^crty succeeds Dr. Harvard L. Hull 
non a vice president of Litton Industries, 
Beverly Mills. Calif. 

Bvron F- Sherrill. as.sistant to the board 
chairman, riaiis World .Airlines. Inc. 

Robert G. Patterson, assistant to the 
president, and Janies G. Rayburn, vice 

S resident-general sales manager, Lamson & 
eisions Co., Cleveland. Ohio. 

E. M. Schngar, vice presidenl-govemment 
contracts. Iloudaille Industries. Inc.. Buffalo, 
N. y. 

Shinlcv J. Roush, group vice president, 
Bo^-Warner Corp., Chicago, 111, 

George G. Cauck. vice president-sales. 
Zero .Manufacturing Co.. Burbank, Calif. 

John E. Stephen, general eouiiscl. -Air 
Transport .Association, W ashington, D. C. 

Honors and Elections 

Constantine L. Zakhaitchcnko, AA’asliing- 
toii. D. C. consulting engineer and former 
Navy engineer, has received the Navy’s Dis- 
tingnislied Civilian Service Award for his 
part in developing the Navy's new guided 
missile. Petrel. 

Robert H. Curtis, Continental Air Lines 
meteorologist, has been elected chairman of 
the .Air Transport Association Meteorology 
Committee. 

Raymond S. Perry, president of Federal 
Telcplionc and Radio Company, has 
received the .Air Power Trophy, the top 
award of the .Air Force .Association's New 
Jersev AA'ing, for his eontribution to a wide 
varietv of military and commercial aircraft 
products. iiieUiding Tacan. Henri Busignies, 
piesidcnt, and Brig. Gen. Peter C. Sand- 
retto. vice president-technical director, of 
f' cdcral T clccomnumication Laboratories, 
received the AA’ing’s Research and Develop- 
ment .Award for 1956. 

Dr. John L. Miller, director of defense 
activities for Firestone Tire &' Rubber Com- 
pane, has been appointed dcpntv chairman 
of the .Artillery Division of the American 
Urdiiance .Association, and also elected a 
member of the A.O.A. National Council. 

Changes 

Robert M. DcHavcn, associate director, 
aircraft operations and flight test. Hughes 
Aircraft Co.. Culver City, Calif. .Also, 
Thomas B. Carvey, launchers and power 
plants department head. Hughes' guided 
missile laboratories. 

Roland C. Bcrgh. acoustics specialist 
(director of jct-noisc suppression program). 
Republic .Aviation Corp.. Farmingdale, 

Dr. George Roka. director, semi-con- 
ductor division, Marvelco Electronics Divi- 
sion, National .Aircraft Co., Burbank. Calif. 


INDUSTRY OBSERVER 

► Gencta! Electric tiquid-propetlant rocket engine for the Vanguard satel- 
lite has been delivered on schedule after qualifying at a design thrust of 
27.000 lbs. GE's program for the cueinc is on schedule, and the company 
foresees no problem in meeting its phase of the Vanguard tests and firing 

► Work is almosi complete on five pre-ptodnetion models of Dassault's 
Super Mystcrc B2 multi-puiposc fighter. Prodtiction models arc due to 
begin rolling off the production line of Dassault’s Merignac plant in early 
1957. French air force already has ordered 305 of the aircraft, making it 
the first European fighter capable of supersonic speeds in level flight to be 
ordered in quantitv. Powered by a Sneema Atar IX turbojet with after- 
burner, the B2 carries two 30 mm. cannon and missiles. 

► First Lockheed F-104A Starfighters are scheduled to go into operational 
scrA’ice early next year at one of USAK's West Coast bases. 

► Main cargo hold of 500 mph. Douglas C-132 turbopru]) transport is large 
enough to accontinodate five cross-country buses. Smaller cargo liold in 
upper part of the "double-bubble" fuselage is believed to be almosi large 
enough to hold a DC-6 fuselage. Spacious extra crew quarters ate located 
forward of the upper hold- Access to cockpit is by stairway from main 
hold. Sixteen-wheeled main landing gear is made up of four co-axial 
quads. Each quad has four wheels on single axle wliicli rotates 90 degrees 
to retract into fuselage pods similar to those on C-I33. 

► Electronic firing system for Canada's CF-105 delta-wing supersonic 
fighter probably will be produced by RCA-Victor Ltd. in Montreal. De- 
velopment work will be carried out at RCA’s Dai’id Siimoff Research Center 
in Princeton, N- 1- 

► A 108-ft. higli, above-ground tank for testing mooted mines and air- 
dropped antisubmarine weapons is scheduled to go into service this week 
at the Nava] Ordnance Laboratory, Silver Spring, Md. The tank, 50 ft. 
in diameter, allows better ennttoi and ohsenation of test results, easier 
lecoverv of test items than testings in harbors and ocean. Hydrodynamics, 
ineclianical fimction, and function of certain pyrotcclinics and propellants 
can be tested. Portlioles allow for photographs. A wood-and-steel platform 
forms a “false bottom" for lank, can be raised or lowered to vary dcptli 
of test. 

► Breguct 1100 Taon. lighhveight tactical support fighter, lias been re- 
designed to follow the area-rule concept. The aircraft, to be powered bv a 
Bristol Orpheus engine, is scheduled to make its first fliglit sometime this 

► Sikorsky has tripled the skin thickness on coiiimcrcial version of its 
S-58 helicopter, adding 350 lb, to the empty wciglit of tlie aircraft, Rear 
compartment of the helicopter, originally designed for electronic gear, 
has been converted into passenger space, and the electronic gear is now 
stowed beneath the pilot’s compartment. 

► Closed-circuit telecasting of hurricane radar maps to East and Gulf 
Coast station.! is being considered hi' the Wcatlier Bureau. System would 
permit local meteorologists to view first-hand the progress and development of 
a storm. Television signal can be transmitted over a 3.000-cyclc tele- 
phone wire to a slow scan recciier with .storage tube. Bureau also might 
extend coserage to the Midwest tornado area. 

► Hispano-Asiacion S. A. is designing a four-seater liaison plane derived 
from its HA-200 R-1 trainer. Powered by two small turbojet engines, the 
aircraft lias the company designation of HA-231 R-1. Militan’ designation 
is XL-11. 
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From V-2 type to Tales 

AMF has missile experience you can use 

• From the eorliast missile lypes to the latest and most advanced develapments, AMF hos mode 
mojor contributions to Americo’s missile progroms • And today AMF Is octively porticipollng in more 
(hon hall the progroms under woy • One of its subsidiories, Associoted Missile Products Corpora- 
tion, is the only prrvote compony devoted solely to missile support equipment. And AMF's missile 
octivities cover proclicolly every stoge of design, development, and production . . . including 
itiechonicol and electronic test equipment . . . ouitiliary power supplies . . . field ond depot hondling 
equipment . . . launchers . . . ground ond flight control systems • See for yourself why AMF's experi- 
ence in missiles, os well os in a host of olher fields, hos mode it the "con do" company. 



Oeiense Preduels Greup 

AMERICAN AUCHINE & FOUNDRY COMPANY 

1101 Nerih Royal SitNI, Alexandria, Ve. 



24 


Washington Roundup 


Army Steals Missile March 

Army has stolen a matcli on its sister services in the 
ballistic missile race bv demonstrating the tccimical 
adv-anexts made in multi-stage, lung-range rocket firings. 
The Arms' Ballistic Missile Agency, as part of a planned 
jirograni leading to the Jupiter intermediate-range ballis- 
tic missile, has fired a three-stage rocket for a distance of 

5.000 mi. troin the .Air Force Missile Test Center at 
Patrick AFB, Ra. 

1 lie first stage, a 75,000-lb- thrust Redstone power unit, 
plunged into tlie sea 200 milts from the launching site. 
The second stage, a cluster of four Baby Sergeant solid- 
propcilant rockets, hit 800 miles from the firing [joint. 
Tliitd stage was a single Baby Sergeant which hit about 

5.000 ini. downrange "within the target area" according 
to informed sources. F'or an optimum ballistic trajectory 
of this range, the peak .altitude could be expected to ap- 
pioadi 600 miles- Primary purpose of the firing was to 
check stage-separation techniques. 

Second Thoughts 

Adm, Arthur \V. Radford, chairman of tiic Joint Chiefs 
of Staff who four months ago tenned warnings of the 
Soviet Union's military capabilities "ahno.sl liysterical” in 
some respects, said last week that recent Russian air- 
atoinic advances were “something of a shock." Speaking 
at a Harmon International Aviation Award luncheon here, 
Adni. Radford warned: 

"The rapidity with which the Soviets developed their 
long-range jet bombers and their atoinic weapons has been 
something of a shock to the free nations." 

"Such rapid developments in jet bombers and atomic 
svcajjons," he added, "demonstrate that their primary 
technological emphasis is devoted to the military applica- 
tions of airpower as an instrument of wir." 

Testifying before the Senate Subcommittee on the Air 
Force in June, the admiral said: "I think we are in a 
dangerous position vis-a-vfs the Communists . . . today, 
because there has been an almost hvsterical assumption of 
great capabilities on the part of the Communists, some of 
which, in ray opinion, actually do not exist." 

Censors Raise Military Hockles 

hfounting Pentagon resentment against petty censor- 
ship bv youthful aides of Assistant Defense Secretary 
Robert Tripp Ross is reported to have come to the 
attention of the top boss. Secretary Charles E. Wilson. 
Both militarv and civilian officials, all of them high- 
ranking, has'c been forced to submit to cliaiiges in tlicir 
speeches put there by Ro.ss' assistants. Donald B. 
McCanimond and Philip K. Allen. 

Most recently, Army Chief of Staff Ceii. Maxwell D. 
Taylor, cominandct of 1,015.508 men, had a speech 
returned from McCammond’s desk with about 100 pettv 
alterations. Previously, Amiy Secretary A\'ilbur Briickcr 
had a speech practically killed by black pencils in the 
office of the Assistant Sccrctarv for Legislative and Public 
Affairs. Mr. Btuckcr, an experienced attomev and former 
governor of hfichipn. voiced indignation. 

Tire Air I''orce afso has had its troubles- Gen. Nathan 
Twining, chief of staff, and USAh' Secretary Donald 
Quarles conduct a running competition with Ross’ office, 
trying to tell the Air Force ston despite security, 
[xilicy and grammatical wrinkles introduced bv tlie 


latter. USAF speech writers now have resorted to intro- 
ducing new facts in an effort to see what can get by. 

McCammond, executive assistant to Ross, has a back- 
ground of seven vears in public relations work for 
chemical inaiuifacturcrs in New England. Allen, strong 
Republican partv worker and fonnet member of the 
legislature in h’lassachusetts, has been employed at 
Harvard, 

Stock Hearings 

The Senate Pennanent Investigating Subcommittee 
will hold "extensne public hearings in the near future” 
on the heavy trading of Northeast Airlines stock ou 
.Aug. 5— the morning after the Civil Aeronautics Board 
awarded a Miami-New York route to the carrier in 
executive session. It was another week before the decision 
was made public. 

After several weeks study, the subcommittee staff has 
developed sufficient evidence of irregularities to warrant 
the hearings. Hie main problem is to get senators on the 
subcommittee together in Washington. Sen. John 
Williams (R--Del.) called for the investigation "to see 
that the question as to who leaked advance infomiatioii 
does not remain unanswered." 

Robert Griffith, assistant to the president of Delta 
Ait Lines, is .scheduled to be a key witness at tlie hear- 
ings. Several of the 21 C.AB members and CAB stafi 
members present at the session on the Northeast decision 
will Ik called. Delta had been recommended by ,i 

The subcommittee is licaded by Sen. John McClellan. 

Curtis Favors New Airport Group 

•A national organization with the authority to imple- 
ment an airport plan that will meet the approval of both 
Congress and users has been urged by Edward Curtis, 
special assistant to the President for aviation facilities 
planning- In a recent address before the National Busi- 
ness Aircraft Assn., Curtis said there is a need for an 
overall plan for an airport system that will give airport 
o|Krators some guidance in providing proper runway 
lengths, iiigb speed turn-off requirements and facilities. 
He called for a cost estimate in airport planning to 
[jcnnit an equitable distribution of costs between federal, 
state and municipal agencies and the airport users. 

Anofher CAB InvesFigaFion 

T'he Civil .Aeronautics Boiird last week added to its 
growing list of airline investigations when it voted to 
launch a review of .Air Traffic Conference and Interna- 
tional .Air Transport Assn, travel agent agreements. .Air- 
line travel agent agreements came under fire at hearings 
held last Spring by the House .Antitrust Subcommittee. 
Since then, the Baird has continued to receive criticism 
from travel agents and congressmen, and now an investi- 
gation of the system has been institnted- 

Air Transport Assn. President Stuart G. Tipton pre- 
dicts the investigation will show the agreements do a 
good job of protecting the public, lie points out that 
tlie carriers have to exercise a certain degree of care to 
make .sure that agents representing the airlines arc 
trustworthy, and th.it the C.AB has always ap)jroved the 
agreements when they have been reviewed in the past. 

—Washington staff 
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USAF Pushes Maintenance Demands 


Maintainahility requirement may be written into all 
contracts; jet engine makers to feel change first. 


By Claude Witze 

Washington— U-S. jet engine manu- 
facturers next 'Car may he called upon 
to accept the first Air I'nrcc contracts 
to include maintenance s|>ccifications. 

The speeifications "-ill call for inclu- 
sion in the design of features that will 
case the buttlen on USAF personnel in 
the field. In addition to describing the 
maintainability rceiuircincnts. they will 
spell emt the procedure by which the Air 
I'orcc will determine that the require- 
ment has been met. 

The s'ital importance of the jet en- 
gine maintenance situation was pointed 
up last week at an overhaul ss niposium 
held at Tinker AFB, Oklahoma City. 
(See page 32.) .Airline representatives, 
soon to fa« jet oserhaul problems of 
their own, were |i\ cn a staggering array 
of figures on costs and the man hours of 
labor required to keep jet and turboprop 
powerplants in top condition. 

Information as’ailahlc to .Avution 
Wk^k indicates that US.AF’s plan to 
write maintenance specific-.itinns into 

C ' rt engine contracts still is in the cm- 
rvonic stage. One spokesman said the 
idea is being “tnyec) with." On the 
other hand, it is clear from what was 
disclosed at Oklahoma City and from 
the facts about skill shortages in the 
Air Force that stem .action is imminent 
and necessary. 

Itidustry Aware of Problem 

Compulsory design of improsed main- 
tenance in new jets « ill be the first step 
towards an cscntual oserall policy to 
include such specifications in all weapon 
svstem and component contracts. 

.At the same time. US.AF alre.idy is 
giving credit to the aircraft industry for 
grasping the importance of its current 
maintenance problem and acting to re- 
lics'C it. Complex aircraft now on the 
drawing boards of major U. S. aircraft 
plants b.ivc sastly im|iroved mainte- 
nance features, minimizing the require- 
ments for .skilled manpower, extensive 
training, special tools, test gear and 
facilities. 

Sccuritv blankets identification of 
these projects and details on what has 
been incorporated to help US AF main- 
tain combat readiness in an era of fast- 
grossing cnmplexitv and skill shortages. 
Blit both the .Air Force and Defense 
Department see the changes as a result 
of a tsvo-vear effort to make manufactur- 
ers more assure of the problem. 

,A grossing number of aircraft finns. 
particularly the larger ones, nnss- have 
maintenance experts "kibitzing” Os'Cr 
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the shoulders of sveapon system design- 
ers. Lockheed, for example, has a spe- 
cial group of ten men— five engineers 
and fisc "tech rep types"— svho keep a 
close ssatch on all ness- projects to pro- 
tect the US.AF mechanic from unneces- 
sars- complications in basic design. 
Where Problem Lies 

Cons-air. Douglas. North .American 
and others base takers similar action. 
Usually, the groups are called "Maiute- 
nance Design” or "Maintenance F.n- 
gincering" units, att.ichcd to the regu- 
lar engineering and preliminary design 
staffs. 

Sonse of their early efforts already 
ate paying off in nsaintenance iniprovc- 
nsents on such aircraft as the Consait 
l'-102, the Lockheed F-104 and Douglas 
C-133, 

In a letter to tlie .Aircraft Industries 
.Assn, last April, Lt. Gen. Clarence S. 
Irvine, deputv chief of staff for ma- 
teriel, declared that a large portion of 
the increase in maintenance "is due to 
built-in problenss." lie announced 
that the .Air Force will give maintain- 
abilits "more weight" in the selection 
of future equipment. 

Iisdustrv reaction to this announce- 
ment was mixed. Some major com- 
panies already had taken steps along 
the lines urged by Gen. Irvine. Others, 
much as the\- approsed of the idea, 
retained skepticism as to US.AF’s 

Most common complaint is that, 
wlrcn it comes to picking the winner 
in a design competition, performance 
and sveight base been tlie ruling 

The contracting officer, according to 
these obscrx'crs, is looking for maxi- 
mum performance, minimum weight 
and cost. 

Performance Cost 

W'hcn eass' maintenance is built into 
a weapon system it can result in added 
weight and cost, slightlv poorer per- 
formance. The cost slioiild be a minor 
factor because easy maintenance can 
cut operating expenses enough to more 
Ilian offset tlie added initial mitlay for 
the equipment. 

Some contractors contend that they 
ha\o lost competitions because of 
sacrifices made in the interest of easy 
niaintcnance. 

Gen. fn’inc’s letter indicates that 
US.AF is determined to correct this 
condition. Tlie step undoubtedly can 
be traced in large part to recent and 
current experiences with such aircraft 


as the North American F-100. 

In the case of the F-100, only a year 
ago the first actiiated unit (the 450th 
Fighter Day Wing) was seriously 
handicapped because it did not have 
sufficient skilled personnel to keep the 
lomplex Century-series fighter opera- 
tional (A\V Dec. 19. p. 14). 

The record on the I'-lOO has since 
ini|3to\'cd, but only because of US.AF's 
strong on-thc-job training program and 
j.ssistancc provided by the manufac- 
turer under contract- 

North American personnel ate based 
with the planes, both in the U. S. and 
abroad. 

.Accessibility is the major problem 
to the US.AF mechanic. Other factors 
are simplicitv of tlie sistem itself, the 
cliecking system and the tooling re- 
quired. Changes in any of these, away 
from proien practices, naturallv can 
effect reliability- .And reliabiliti'. in the 
long run. is just as important as main- 
tainabiliti’- 

Figures obtained from a reliable 
source indicate that the average F-100 
still requires better than 50 man hours 
of maintenance work for es’cry flying 

On the F-IOOD, for example, it is 
necessary to remove the engine in 
order to do oiethaul work on the con- 
stant speed drh'c. This means that 
this one job can consume as much as 
37 man hours, a figure that could be 
cut hi- an estimated 70% if the design 
were different. 

Jet-En9ine Problems 

Other common complaints against 
US.AF equipment include such obvious 
tilings as inaccessibility of tlie oil sup- 
ply dip stick and inverter.s. On some 
aircraft, according to one expert, it is 
alivais too difficult to work on vital 
parts of the electrical, hydraulic, heat- 
ing and power adjustment systems. 

Just as the contract program is ex- 
pected to start with future engine de- 
•signs. all component mamiracturers 
will face more pressure from the US.AF 
and the Defense Department for action 
to ease the maintenance crisis. 

Jet engines arc a cleat starting point 
for this effort because too little atten- 
tion has been given to field replace- 
ment on kev items in the compressor, 
combustion and turbine areas. Design 
with these things in mind, it has been 
estimated, could cut down on major 
overhauls to a substantial degree. 

TTie .Air Force program to improve 
the maintenance situation actually 
goes back to the spring of 1934. when 
Gen. F. V. Rawlings, chief of the 
.Air Materiel Command, told the .Air- 
craft Industries .Assn, be was concerned 
about the widening gap between US.AF 
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skill levels and the complex aircraft he 
lias buying. 

-A staff study was conducted and out 
of it grew .Air Force Regulation 66-29, 
first is.sucd in September 1954. and re- 
vised in June of tliis year. 
Maintenance in Design 

AFR 66-29 calls for niaintcnance 
features to be built into a design and 
orders AMC and the .Air Research 
and Development Command to moni- 
tor projects for tliis purpose. It pro- 
vides for maintenance engineering par- 
ticipation in mock-up and contractor 
teclmical compliance inspection 
hoards. At the outset, the program 
was hampered bv the fact that the 
Air Force had few personnel com- 
petent to spot maintenance bugs on 
the design board. 

-About a year ago, the Defense 
Dciiartmciit’s Office of Applications 
Knginccring was given overall cogni- 
zance of a similar project to cover all 
branches of the armed forces and all 
equipment. This office now has a com- 
mittee working out a Defense Depart- 
ment policy to effect uniformiti- in 
the approach. It is expected that in 
about two I'cats maintainability pro- 
visions will be made standard in all 
defense cqiri|jincnt contracts. 

Loav Cost Helicopter 
To Challenge Industry 

AA'asliington— U. S. Army will throw 
a major clialicnge at the hclicoptct in- 
dustry next year with a design competi- 
tion for an observation helicopter with a 
price tag in the 510,000 range. 

Maj. Gcn. Hamilton II. llowzc. Army 
Aviation director, says the new aircraft 
must be simple and small. His reqiiirc- 
ment that it cost a third of tlie price of 
present observation liclicnptcrs indicates 
tliat only a radicalli-ncw design will fill 
tlie specifications. 

In an address at the annual meeting 
of the .Assn, of the U- S. Atmv here last 
week, Ccn. llowzc listed tliesc other re- 
quircincn ts; 

• High-pcrfonnance, fixed-wing aircraft 
witli a Sliced of 275 to 500 knots, able 
to land and take off over a 50-ft. obstacle 
ivitlun 600 ft. Now in design competi- 
tion, it sliould be available by 1960. 

• Fixed-wing ca^o |)lane capable of 
carrying a 21-ton payload. Cruising 
speed, 200 knots, for takeoff and land- 
ing within 500 ft. A similar fonr-ton 
traiispott should have a speed of about 
250 knots. 

• New utility helicopter. This is the 
Beil XH-40 tli.it will fly within the next 
two months. Powered by turbo-shaft 
engines, it will crui.se at 100 knots and 
carry a 1,000 lb. pai load, 

• Alediuni cargo helicopter for a pay- 
load of three tons, also powered by 
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Hound and Horse 

W'orld-record tiolding Uelicoptcrs of the Ritssiaii air force denioiisrtate loading and cam-ing 
capability. Mi-4 Hound {above) lias clanisliell doors under the tail boom, can carry light 
weapons or vehicles. Hound bolds two pavload-to-altitnde records and one speed record 
homologated by FAI. Yak-24 Horse (below)' weighs 35.000 lh„ has an 8.800-lb- payload; it 


turbo-sliaft engines. Proposals ate being 
considered. One of them is the Vertol 
lnrbinc-)»wcrcd H-21. 

• Flying crane for heavy loads of eight 
to 1 5 tons. Now being studied bv the 
industry, a design competition is ex- 
pected next year. 

• "Aerial (ccp." to weigh 1.000 lb, and 
carry an equal [Mvload. Tlicre will be a 
design competition tliis year, and tlie 
icliicic sliould be rcadv for troop test 
by 1959. 

British Air Official 
Replies to Criticism 

Possession of bomber tvpcs as llic 
British V-clas$ is the kev to airpnwer, 
Nigel Bircli, British Secretary of State 
for .Air said in replv to criticism tliat 
in quality of equipment the Royal 
Air l'■otcc ranks behind America, Rus- 
sia and Sweden (sec page 21). 


"Except in extremely long-range, 
which wc do not need," Birch said. "I 
believe that out V bombers liavc a 
better pctfoimaiicc in speed, hciglit 
over target, and inanciivcrabilitv than 
their United States and Russian' equiv- 
alents. 

"TTic Swedes have no medium ot 
hcaii bombers. Moreoscr, the Swedes 
arc husv buying onr Hunter fighters, 
which liardly looks as if they share 
the black views of some [jcoplc here at 

Air Commodore F. R. Banks, a di- 
rector of the Bri.stol Aeroplane Co., in 
ranking the RAF equipment fourth, 
had suggested tlic British look to 
American industrial tccimiques for 
adaptation in Britain. (AW Oct. 22, 
p. 32) 

Birch said tliat Britisli procure- 
ment methods had been improved 
since 1952. and that he intended to try 
to improve them further. 
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LATEST Tigci in flight shoe's wing root diid tuil CKlcnsiuiis characteristic of this nrodification of the supetsociic fighter. 


J79 Demands Larger 
Fuselage for F11F 

LATEST variation on the Gmninian '1‘igcr theme is the 
FlII'-IF. powered br' a General Electric J79 turbojet 
with afterburner, 'llmist rating of the engine without 
afterburning is about 12.000 lb. Two protoh'pc IFs 

Calif. Prodncb'on Tiger with M'right J65 is supersonic 
JO level flight; IK Is substantiallv faster. 



REAR VIEW shows enlarged fuselage re- 
quired for J79 installation (above). Instal- 
lation ILSCS air nozzle rather than me- 
chanical means for coutrolling the engine 
jet exhaust area during sarious power 
conditions. Air no/ile has advantage of 
simplicity and lack of meclianical links in 
the hot blast of tlie exhaust. Other 
changes on mndified Tiger include a re- 
built aft fuselage to take tbe larger 
diameter of the aftcihnmcr. increased 
capacity for the intake ducts, wing lead- 
ing edge extensions at tlic root and a 
single-pane clear windshield replacing the 
original three-pane design. 




BELLY plan of FllF-lF shows external changes; extended wing leading edge, swelled rear fuselage atsd new engine inlet ducts. 
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ARDC to Test Crew Endurance 
For Extended Nuclear Flights 


Wriglit-Pattcnon Al'B, Ohio-A five- 
man cccw will "fly” a fi\ c-day mission in 
a grounded aircraft cabin ttirly next 
l'cbruar\' under the kind of conditions 
tliat might be found in the Air horcc's 
\\'S-12$A nuclear-powered bomber. 

'I'he purpose will be to test individual 
efficiency and endurance as well as the 
ability of the Air Research and Develop- 
ment Command volunteers to live and 
work together in confined quarters over 
a long period of time. 

The cabin is being built in a nose 
mockup, resembling a B-36, which Con- 
vair Disisicn of General Dynamics 
Corp- used for another project and then 
turned over to the Air horce. Convair 
has one of the two Air I'otcc airframe 
contracts for the nuclear bomber, but is 
not involved in the endurance project. 

Lockheed Aircraft Corp.. which has 
the other airframe contract for the 
WS-125A, will install a cockpit at its 
Nfarietta, Ga.. plant for similar but 
more extensive tests. 'ITicse arc ex- 
pected to begin next summer. 

The 120-hr. test is an extension of 
24- and 56-lir. endurance tests. It is a 
project of the Stress and T'atigue Section 
of Wright Air Dcselopment Center's 
Aero Medical Laboratory. Project di- 
rector Charles A. Dempsey has been a 
soluntccr subject in the earlier tests- 

Crew members will «’car no helmets 
or parachutes. Tlicy will be photo- 
graphed, watched by two closed-circuit 


television caincias and wired for brain, 
iieart and skin responses. All conversa- 
tions between crewmen and test oper- 
ators will be recorded. 

Emergencies will be simulated by 
changes in instrument readings, placing 
a smoke bomb in the air conditioning 
ssstcra or merely by announcing one. 
Each man's station also is his cmcr- 

S escape capsule. In emergencies, 
instruments will operate in each 
station. 

The aircrew will be divided into tsvo 
groups. Pilot, co-pilot and engineer will 
be interchangeable, so that one can rest 
while two work. The navigator and de- 
fense director also will be intercliaiige- 
able, with one on dutv as navigator at 
all times- 

Measureincnts will be made of the 
time it requires crew members to de- 
termine from flashing panel lights tliat 
some action must be taken, and the 
time it takes them to complete the 

Here ate some of the cockpit's 
features; 

• Bulkheads and capsules will be 
padded, making helmets and parachutes 
mmecessary. 

• Each man will have a choice of three 
programs of recorded music, piped 
through the communications system. 

• All fiiniishings will he kept at shoul- 
der level or bdow to gi\e a feeling of 
spaciousness. Tlie effect of spacious- 


ness also will be increased with dark 
flours and lighter nails and ceiling. 

• Indirect lighting can be varied from 
cool to uanii colors. Lights also can be 
dimmed to create the illusion of night 
flight. 

■ Cabin, altliough small will contain a 
"rest and recreation area" that includes 
a food bar and sanitary facilities. 

Lt. John H. Duddy and Jack Hocken- 
berry are project designers; Capt. Albert 
J. Silverman is in chatgc of medical tc- 
scatcli; Lt. W, Dean Childs will moni- 
tor psycliological aspects, and Capt. 
Sanford I. Cohn will be in charge of 
bio-electrical and bio-chemical phases. 

'I'he cockpit is being constructed by 
WADC’s Experimental Fabrication Di- 

Honolulu Residents 
Battle Jet Noise 

Honolulu— Residents of Honolulu are 
reacting violently to noise engendered 
by the jet air age, probably the first 
ci^’ in the world to do so on such a large 

The outcry has been caused by sev- 
eral large movements of Boeing B-47 
jets taking off from Hickam Ait Force 
Bast over the city, and a recent decision 
to cut a projected 12,000-ft. USAI' nin- 
wav from the Fiscal 1958 defense 
budget. The runway, especially for jets, 
would point seaward. 

The community clamors to have the 
funds restored every time another B-47 
screams over the city on takeoff from 
the base. The USAF installation and 
Honolulu International .Airport arc sidc- 
bv-sidc and share a 15.000-ft. nmway. 
•but due to trade winds the heavy bomb- 
ers often must fly out over the city. 

.Airlines have vsotked out a traffic p.vt- 
tem involving a sharp right turn to sea- 
ward a short time after crossing the 
field boundary, but jets needs more air- 
speed before turning. 

Despite the lopping of funds for the 
USAF runway, the Hawaii Aeronautics 
Commission’s plans for a S’ million im- 
proved "jet airport" include the USAF 
portion. 

Ben E. Nutter. Superintendent of 
Territorial Public Works, said that if 
tlic USAF runu-.iy financing is rein- 
stated at an early date, the runway 
could be completed about the same 
time as the proposed new terminal - 
July 1959. 

Plans call for an administration build- 
ing seven stories high with a two-story 
control tower. Parking space and land- 
scaped islands will be constructed be- 
hind the main building. The terminal 
will be divided into four areas to fake 
tiirc of passengers arriving from the 
Mainland, those departing overseas, for- 
eign arrivals and inter-island arrivals and 
dcjxiiturcs. 
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Cessna's 1956 Sales 
Exceed $66 Million 

Wichita, Kan.— Sales of Cessna Air- 
craft Co. for its 1956 fiscal year were 
reported in excess of S66 million. 

Cessna President Dw-anc L. W'allacc 
told a board of director's meeting the 
figure is a 52% increase over sales of 
550 million during the 1955 fiscal year. 
He said the increase primarily was due 
to coniinercial aircraft sales. 

.A regular quarterly dividend of 35 
cents a share will be paid Nov. 12 to 
stockholders of record Nov. 1. Final 
figures for tlie fiscal year were not avail- 
able but earnings were expected to ex- 
ceed S5.50 a share as compared with 
earnings of S3.88 for Fiscal 1955. 

Services to Build 10 
Minilrack Installations 

Washington— The armed sen ices will 
build 10 Minitrack ground stations for 
radio tracking of the Vanguard satel- 
lite. 

The Arniv will build and operate 
seven of th6 stations. 'Hic Navy will 
operate two. One will be the joint 
responsibility of the Navy and Air 
Force. Seven will be situated approxi- 
matelv on tire 75th Meridian, one on 
the 60th Meridian and one near the 
ll’tli Meridian. Altitudes will varv 
from near sea level to 12.000 ft. 

In addition to these, a few Mini- 
track Mark II stations ate tentatively 


planned. Mark II is a simplified Mini- 
track system. 

I’lic Navy will supply components 
for the Minitrack system and will train 
the crews. Information received by 
Minitrack stations from the satellite 
will be transmitted immediately to the 
Army Communication Center here and 
then relaved to the Vanguard Conuiiu- 
nieation Control Center at the Naval 
Research Laboratory. Data will be 
reduced in tlic Vanguard digital com- 
puter facility here. Sites arc: 

• Army — Ft. Stewart. Ca.; Batista 
I'icld. Havana, Cuba; Mt. Cotopaxi, 
Quito, Ecuador; Ancon. Lima. Peru; 
.Antofaga.sta, Chile; Peldeliue Military 
Rescrv'.ition. Santiago, Chile; and one 
site which has not yet been selected. 

• Navy— Blossom Point, Md.. (about 
40 mi. south of W'ashingtonl and the 
Navy Electronics Labor.itorv. San 
Diego, Calif. 

• Navy-USAF-Coolidge I'icld. Antigua 
Wand, British West Indies. 

Martin Co. Reports Third 
Quarter Sales Higher 

Baltimore- Martin Co, reported sales 
of SS9.S05.854 for the third quarter of 
1956, compared with .sales of S87.827,. 
, 57 for the second quarter. 

Nct income of 52,868,790 equaled 
51.07 a share for the quarter, compared 
with 51.05 a share and net income of 
S2. 855, 507 for the .second quarter. 

A quarterlv dividend of 40 cents a 
share was paid Sept. 26, 1956 to stock- 
holders of record Sept. 7. 


Small Firms Got Less 
USAF Funds in FY ‘56 

Washington— The slice of Air Force 
business to small firm.s has dropped 
substantiallv. from 9% of the total dol- 
lar volume' ill Fiscal 1955 to 5% in 
Fiscal 1956. 

.Although the total of USAF prime 
contracts mctcased from 56.2 billion 
ill Fiscal 1955 to S9.3 billion in Fiscal 
1956, the dollar volume awarded to 
small businesses dropped from S576 
million to 5495 million, according to 
the Defense Department. 

Over one third of the l'"iscal 1956 
USAF contracts with small firms (S170 
million) were bv advertised bid. But 
onlv a minor percentage {552 millioiil 
of tlic contracts with large concerns 
were advertised. 

US.AF's allocation of prime contracts 
to small firms is far below the average 
for tlie Defense Department as a 

Of total defense business, 19% 
went to small concerns in Fiscal 1956 
as compared with 21% in f’iscal 1955. 

'ITic Defense Department reported 
these apportionments of total dollar 
procurements to small firms in Fiscal 
1956 (with Fiscal 1955 figures in 
parenthesesj ; 

Airframes, .2% (.4%); aircraft en- 
gines, .8% (.7%); guided missiles sys- 
tem, 2-1% (2.9%); miscellaneous air- 
craft equipment and supplies. 6.7% 
(7.9%); electronics and communica- 
tion equipment, 10.% (11.8%). 
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Airlines Advised to Contraet Jet Overhaul 


By Irving! Slono 

Tinker AKB, Okla.— U- S. airline 
maintenance experts s\cre introduced 
to the complexities of tlic jet engine 
here last week and advised to let con- 
tractors do tlicir overhaul uork. [rar- 
ticularlv in the carK phases of the jet 
transport age. 

Deluged nith a Rood of agmrizing 
statistics drauti from US.Vl'’s experi- 
ence, the airline reprcseiitatiscs were 
given a sound briefing on what thc\' 
can expect in fast-rising costs and man- 
power problems «hcn their shops face 
]ct engine overhaul. The preview was 
giien at a symposium sponsored b\ tlic 
Oklahoma titv Air Materiel Area for 
the .Air Transport Assn. 

Overhoul Headaches 

Examples of major jet overhaul head- 
aches discussed b\ the US-Af experts; 

• General Electric J79 n ill require an 
arcrage of 2,400 inaiiliouts for com- 
plete overhaul, altliongli this lime mav 
be cut before the engine enters com- 
mercial senicc. Or crhaul cost is about 
S71.000- The j'79 will be used in Con- 
vair’s 880 jet transport. 

• Pratt & AA'hitney J57. OvethanI 
time Is 1,052 inanlinurs, not including 
173 hr. for inspection. Material cost 
a\-crages 513,000. A facility to over- 
haul 50 engines a month would cost 
about 54,270.000. The J57 will be 
Used on sonic models of the Boeing 
707 and Douglas DC-8. 

• .Allison T56 turboprop. Overliaiil 
time has been extended in service cm 
the Lockheed C-130 from 50 hr. to 
300 hr. Power package can be changed 
in three hours bv three men. The T5h 
will be used in the Lockheed Ivlcctni. 

Mote than KIO representatives of 
the airlines, Civil .Verunautics Admin- 
istration and US.kl' commands at- 
tended the meeting. Newest |xiwcr 
unit to get attention was the J79, 
which lias a 17-stagc single spool com- 
pressor with variable controlled stator 
blades in the first seven stages. 

rliere arc 10 coinbiistioii cliambers. 
an annular tr.insition section and a 
tlircc-stage turbine- In view of the 
fiexibilifv of tlic cii|inc caused bv the 
sliect inet.il design, vertical assembly 
and disassciiibh is being done at over- 
haul facilities. Horizontal methods arc 
being Used for field activities. 

Limited studies of horizontal meth- 
ods have shown that 5057 more iiiaii- 
lioiirs are required than that needed 
for vertical .isvcinblv. There also are 
indications that horizontal tooling costs 
at least 4317 more and wcigli.s at least 
50% mote than vertical tooling bc- 
cunsc of size and design. 
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Only tlirec engines liavc been re- 
conditioned and actual time factors for 
the various ovcrlianl phases have not 
been compiled. Cost for overhaul, ac- 
cording to R. .M. Harrison. OC.AM.A 
jet engine technician, is about S71.000 
pet engine. 

To overhaul 50 engines a month us- 
ing a tvvo-sliift operation requires an 
estimated 1 50.000 sq. ft. of floor space. 
Inspection of tlic combustion cham- 
bers requites about 40 ni.niliours, ac- 
cording to Harrison. Replaceniciit and 
rigging of the main futf control takes 
about 80 manhours. 

"Today.” Harrison said, "we can say 
that if our coiubuslion chambers and 
nozzle diaplitagms were looked at after 
20 hr. of flight time the majority would 
require rework or replacement prior to 
further service-" 

Ilarri.son said these eonditions are 
being corrected through p.itts redesign 
and that by October 195". J79 hot-sec- 
tion parts should be as good as those in 
other engines. 

Referring to conintctcial jet operation 
generally. Harrison cautioned; 

''Operate on temperatures as low as 
vou possibly cun nnd by all ntcans do 
not live with metal bellows in the van- 
ims tooling, anti-iciiig and oil system 

Metal bellows have been a sore spot 
in US.AK jet engines generally. There 
arc nine on the J79. and they fail fre- 
qiiciitiy, Harrison said. The trouble 
stems basicallv from vibration. 

Wait tor Data 

W. C. Lspolt. OC.AAf.A logistics sup- 
port planner, told the meeting that, if 
the T5(i or J79 engine arc to he seri- 
ously considered for coiiiinercial use, 
the engine eontractor's facilities should 
he utilized for ovtrlianl w ith ccmtr.ictor- 
fimiishcd parts until "vncli time as spe- 

parts support and parts consumption 
data have been firmlv established ;md 
made available.” 

Highlights of OC.AMA's Pratt & 
Whitney J57 overliaul and maintenance 
were outlined by R. A'.mdenccr. jet 
engine technician, who pointed out 
out that the information now available 
to the engine inanufacturcr would be of 
considerable assistance in the pre|sira- 
tion Ilf commercial handbooks, 

More than 1 3.000 engineering 
changes have been issued on J37 en- 
gines; they have resulted in public;itioii 
of more than 225 service hullctins. 
\fore than 1 30 overhaul clianges have 
been, or arc in the process of being, 
piiblishcrl. About 70 mahitenaiice nigi- 
nccring orders have been issued bv 
OCAM.A. 


Elapsed time in overhaul is 31 da\-s 
on a one-shift basis, while elapsed 
working time to completely overhaul 
the |57. including test, is 24 days on a 
unc-shift basis. 

Total space requirements for |37 
overhaul, including storage, is 169.632 

3 . ft- "Cost of materials in overhaul 
the average engine is 515,000. with 
a low range of 512,000 and a liiglt value 
of 518,000. 

Typie-.il range of rejection for high- 
cost engine components is approxi- 
mately 3% on an overall basis, except 
for compressor blades, turbines blades 
and turbine vanes, which is about 20%. 

Facility Costs 

Cost of building and equipping an 
overhaul facility capable of handling 
50 engines a month is estimated at 
54,270,000. This would include such 
items as 51,307.000 for equipment and 
tools (including standard hand tools): 
S620.000 for accessory overliaul and 
test; 5300,000 for tlircc-unit test cells 
and 5300,000 for test tools and equip- 
ment. 

Experience at Castle Ab'B. Calif., 
for tire first vxsir of Boeing B-32 opera- 
tion reveals that there were a total of 
61 J57 engines prematurely removed. 
Causes were eiglit for liigli cxiiaust gas 
teiiiperatuTC, 1' for foreign object 
damage, seven for turbine section 
damage, eight for oil leaks, three for 
oil system malfunction, five for nozzle 
guide vane d;imagc and 17 for mis- 
cellaneous daniagc. 

I'roni June 29, 1935. to Ort. IS. 
1956, the B-52s have chalked up 
10.134 hours of operational flight lime. 
This is equivalent to 81.072 engine 
hours. Until June 1956, time before 
overhaul was 500 hr. 'Ihis was later 
increased to 600 hr. and. just this 
month, boosted to 800 hr. 

One iii.ijot problem with the J57, 
\';indcrvccr reported, is that of oil 
lc;tks at No. 6 hearing sump and coking 
of oil in the sump cavitv. Coking is 
more prommnecd on aftcrhiirncr 
engines hccansc of additional heat 
gciicrated at this point. 

A change li;i.s bem iii.stituted to 
provide a heat shield around the siintp, 
:'iid this lia.s delayed coke buildup. 
Miigiiie oil is cliaiigcd everv 200 hr. 
l3cvelopmeiit of an oil that would with- 
stand liighcr temperatures might elim- 
inate the coking condition, 

3\'lnlc foreign object damage remains 
a predominate cause for removal of tlie 
J57, \'aiidcnect |)oint.s out the record 
of the engine is rclativclv good, and 
percentage of removal is smaller than 
originalh expected. 

Air Force experience with all types 
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of gas turbine engines indicates that 
approxinratcly 40% of all removals is 
due tu foreign object daniagc. J57 
removals for foreign object damage, 
liowevcr. arc approximately 20%. 

Periodic inspection of the B-32 with 
the J57 engine without afterburner vv-as 
originallv established at 100 flight-hr. 
intervals. This was recently iitercascd 
to 200 111 . of engine operating time. 

'lliis increase, hosveser, is contingent 
upon an exhaust gas temperature check 
and a fuel pressure differential check 
being conducted at cacli 100-hr. intcrs'al 
to dctcrniinc fuel manifold and nozzle 
condition. 

Periodic inspections include a check 
of the hot section, which reveals the 
internal conditioii of the engine. Re- 
moval of the engine from the aircraft 
is required, and the estimated time for 
a liot-sectioii inspection is 28 manhours. 

Boeing has introduced a change with 
respeet to installation of the J57-P43W 
to eiiibodv svving-out provisions. If the 
change is approved, it is expected to 
save between tsso and four manhours 
of inspection time. 

Overhaul Time 

Vaiidcrvcer reported that, in the hot 
sectiun inspection, combustion cham- 
ber allow-dbic crack limit is 1 1 in. Esti- 
mated time for overhaul during a 
jieriudie iiis|>ccticm of the J57 is 30 
manhours', or about tw o days of elapsed 




•As an indication of what a periodic 
iiispcetton can reveal, Vaiidcrvcer re- 
ported on tlie period between June 1 
and Aug. 31, vviieu 17 aircraft with .A- 
scries engines J57-P1 and P9 under- 
went periodic inspection. Based upon 
100 hr, of operation between inspec- 
tions. this represents 1,700 aircraft hr., 
or 1 3.600 hr. of engine operation for 
the eight engines. 

During the hot-section inspections of 
the 1 3fi engines, one engine vv-as re- 
jeeted for bowed fir.st-.stagc nozzle guide 


Stratocruiser Is 
Ditched 

Stratocnilsec was ditched inidwav between 
Honolulu and San piaiicisco Oeb 16. Five 
hours uut uf Honolulu No. 1 pro,ieller 

w'as stopped the propeller uncoiijilcd and 
continued to vvindiiiill. No. 4 engine lost 
power, and Capl. R. N. Ogg decided to 

“N” the Coast Guard cuttei I’antchartruim 
Capt. Ogg circled nearly five hours waiting 
for daylight, biitning fuel. Cutter laid ship 

seas and help pilot’s depth perception. 



\ancs ar.d two for stripped coiiibiistion- 
casc bolts. Sixteen eoinbustion cans 
also were rejected, 

Os'er the same period. 11 aircraft 
with B-serics f57-P29\V underwent pe- 
riodic inspection. During S8 hot-section 
cheeks, no engines were rejected, but 2-1 
combustion cans were. 

I' toin June 30 to Sejit- 7. six A-scries 
engines were prematurely removed in 
addition to those taken out at periodic 
inspection. Two were rejected for ex- 
cessive exhaust gas temperature, two 
for oil leaks at No. 3 bearing, one for .i 
cracked inlet duct and one fur fuel<on- 
trol nialhmction. During the same )se- 
riod, only three B-serics engines were 
prematurely remosed-hvo for oil leaks 
and one for oil-soaked electrical wiring. 

Vandcrs’ccr also outlined the reasons 
for a special inspection. Should the ex- 
haust temperature exceed filOC for 
fisc seconds or less during starting or 
650C for fisc seconds or less during 
acceleration but fail to exceed 760C, 
tlic engine is ins]>ectcd for evidence 
of rubbing or damaged blades or 
sxincs, free rotation of high and losv 
stage compressor rotors (with no aud- 
ible cs’idcncc of circumferential con- 
tact), for nicks, dents or distortion of 
compressor rotors; cracks, heat dansage, 
excessive buckling or warping of burner 
cans. If the temperature mentioned ex- 
ceeds the five-second time limit, the en- 
gine is removed. 

T56 Experience 

Air Force experience with the Alli- 
son T36 turboprop engine in field 
maintenance and ovcriiauT was outlined 
by OCAMA's R. E, Diirkcc- 

.^S of Oct- 1. approxiinatclv 130 ma- 
jor engineering design changes had 
been incorporated into the new pro- 
duction engines, .^bout 33 of these 
have required modification of the 
earlier production engines. 

Reduction gear assembly can be re- 
placed in approximately two hours by 
three men. Torquemeter asseniblv, 
which does not require overhaul at 
any specified period, can be replaced 
by three men in approximately three 

Although several thousand flying 
hours have been chalked up on the 
T3fi, very little actual field mainte- 
nance rcfxiit has been done. Iliis is 
because the engine and the Lockheed 
C-130 it powers have not vet been re- 
leased for orgiinizational operation. A 
field maintenance program will be im- 
plemented at one base in December. 

At the present time, tlic complete 
turbine rotor asscinljly lia.s to be tc- 
laccd as a unit wlicncvcr a turbine 
lade or asscmblv component part is 
datnaged beyond limits. Iliis is be- 
cause the design require.? asseniblv iin- 
clei high pressures. 

,\]so. verv little welding of combus- 


tion section parts is now permitted, 
because sufficient experience is not yet 
available to establisi) maximum limits. 
Replacement of the compressor rotor 
cannot be accomplislied at field level, 
altlioiigb blending of minor nicks and 
dents in specific areas of the rotor 
blades can be done. 

.\ll external parts and accessories 
can be replaced. Reduction gear rc- 
|j.iit is very limited, witli the safety 
coupling being tlic only internal part 
|)Crmitted to be replaced except at 

Torquemeter Repoir 

The torquciiietcr can only be re- 
paired at the overhaul depot. ICxpcri- 
cnce indicates that the major trouble 
areas in the engine will he in tlic fuel 
system and reduction gear assembly, 
'ibus fat. overhaul of the T56 and 
components has been restricted to con- 
tract oi'Cthaul at tlic manufacturers' 

of Sept. 1. there had been 17 
power units and 42 reduction gear as- 
semblies overhauled, h'.acli power unit 
overhaul costs S8.5S3, and overhaul 
cost for eacli reduction gear and 
turqucnictcr is S2.2S5. These costs 
include labor plant burden and manu- 
facturer’s profit. 

It is expected tliat flic San .^n- 
tonio Air Materiel arc.i will be rcadv 
to overhaul the T3fi early in 1937. 
Inspection requirements of engine 
parts, particularly those subjected to 
iiigh licat and fatigue concentration, 
have been and still ate -a problem. 

Tlicsc parts in the T5(i, as well as 
those in other engines, ate inspected 
by magnafliix and fluorescent pene- 
trant methods, ennsideted best meth- 
ods available. 

Overhaul of the reduction gear as- 
•scmblv is much mote compI« and 
costly than the procedure used for a 
reciprocating engine reduction gear. 
High horsepower and speed reduction 
involved call for closer fits and clcar- 

Manv of the major coiu|)cmeiits of 
the reduction gc.ir assembly arc man- 
ufactured as complete matched sets 
and when one part is damaged, the 
complete matched unit must be re- 
placed. 

Highlights of jet accessory ovcrliau! 
and test were presented by L. M- Cook, 
who pointed out that it requited 40 
manhours to make a J37 fuel control 
sen’iceablc. 

jet engine fuel control test stand 
costs 573,000 as compared with SIO.- 
000 for a carburetor test stand, -\bcmt 
240 training hours arc required to oper- 
ate a jet engine main fuel control 
stand as against 20 Inining hrs. for ,i 
carburetor test stand. 

It requires approximately 720 hr. 
to train a test bench operator to cali- 
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bratc a jet main fuel control as com- 
pared with 240 hr. to train for cali- 
brating a carburetor. 

.'kpproxiniately 1&2 manhours ate 
requited to overhaul and test the J57 
engine accessories- .^s an example of 
one unit, Cook cited the J1''C-12 model 
main fuel control which requires about 
24 manhours for the oscrhaul se- 
quences as coin|xired with 16 man- 
hours for the pi.ston carburetor. 

l''or test of the control about 16 
manhours are required. -•\])proximatcly 
12% of fuel coiitrol.s ate rejected elut- 
ing calibration and an .iddition.il 2% 
ate rejected at time of engine test. 

Two ty pes of overhaul arc presently 
being ntilixed— progressive overhaul 
and individual overhaul. I'hc tipc or 
combination of types selected is left 
to the discretion of shop management. 

■|he [57 fuel control nvcrluiul is 
being accompli.shcd now by the indi- 
s idual method. 'Ilie mechanic initiates 
and completes tlic entire scqucncc. 
Statie Testing 

.Mtliougli future testing of aeces- 
sories may he accomplislied tlitmigli 
diiianiic tipe testing, all present ac- 

ditions which artificialls' produce the 
engine operating conditions used as 

Basic rule for static testing is the 
chiiiiiiatioii of all possible lariablcs. 
lienee, test equipment has been de- 
signed to give extreme accuracy for 
the manual setting of .specific test con- 
ditions. 

For example, main fuel control ipm. 
is set inanualli- for 1 of 1 % accuracy. 
Fuel temperature specific gravity and 
I’iscositv' arc maintained to specific 
Uiiiits. Total flow to tlic fuel control 
is manually controlled to an accuracr 
alforclcd by the best available flow 
meter equipment. 

News Digest 


Prof. Daniel Clemens Sayre. 53, as- 
sociate dean of the Princeton Uni- 
sersih- School of l^llgillccrill| and di- 
rector of the lames I'orrcstal Research 
Center, died Oct. 19. He was assist- 
ant editor and later associate editor of 
Avi.vnos M.scazivis from 1935 to 
1939. The magazine ssas later com- 
bined with four Olliers to form 
Asi.srios Wef.k. 

Office of Naval Research has sched- 
uled the first higli-altitnde flight of its 
manned space labciratury (Strato Lab) to 
collect stratospheric data at a site adja- 
cent to the Univetsity of Minnesota. 
The Strato-Liih, with two obsenets. and 
attached to a Skyhook plastic balloon, is 
cxpoetcel to reacii an .iltitudc of 73,000 
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Can you u 

• A curved pneumatic Actuator 

• Almost infinite stroke 

• Travel equal to total length 


Straws. Based on a unique operating principle, they have no piston rod. Thousands 
are in use for ejection of stores from aircraft. 

These paienicd ejectors arc capable of hurling delicate stores- such as sonobuoys 
—clear of high-speed airplanes .. .without endangering fragile components. 

We think (hat their actuation principle -their unique performance character- 
istics-suil ihcm to many other uses. Ingenious designers and developmeni 
engineers may lind in Ihern Ihc answer to difficult actuating problems, particularly 


Here is a 
challenge 

imagination. 


characteristics 
—these functions— 
you use them? 





This means an increase in both 
capacity and capabilities. 


Jet turbine components, for example, 
can now be produced in far greater 
quantities. But equally important, 
they can be produced by all the 
accepted methods of the industry — 
according to individual needs and 
specifications. 


JEUEY-HAYES^ 

14 PLANTS I Automotive; Detroil and Jackson, Miehiean: MtKetsporl. Pa.: Las Angtlvs, Calif.: Windsor, Ontario, Canada • aviofion; 
Jackson. Michigan: Springfield, Ohia (SPECO Aeialion. Eleelranics and Machine Tool Division): Utica, New Yark- 4 plants— (Uliea 
Drop Forge and Tool Corporation, a suisidiarr) • Agrleullural: Davenport, lawa {French * Hechl Farm Implement end Wheel Division) 



Sidewinder for FJ-3 

Njvv'v Sidewinder air-to-air inissilc is opcratin| in fire 'Vestem Pacific on North American F|-J Furies of Fighter Squadron 211. Squad- 
ron is aboard the USS Bon Iloninrc Rieliard with Seventh Fleet. Actodvnamic reseatclt program incoipnnrting this 9 ft. missile which 
is effective to altitudes over 50-000 ft, was test flown from Columbus.Ohio. where Columbus Disision of North American produces FJ-3. 
Missile also is operational with Atiaiitic fleet units (AW Oct. 22. p. 33.) 


ft. The scheduled flight date is Nov. 1. 

Navy awarded a S23 million con- 
tract for ])roduction of launching equip- 
ment for tlic Terrier guided missile to 
Nortlicm Ordnance, Inc,, of Minne- 
apolis. Launching equipment ptoridcs 
for Hutmnatic loading, enabling instan- 
taneous firing of the missiles bv the fire 
control svsteni- 

Threc weeks of testing on a wartime 
basis will end Nos', 15 for the Strategic 
•Air Command's fighter units. First of 
fis’C Republic F-S4 wings arrived at 
Offiitt .Air h'orcc Base, Neb., last week 
for Isombing and nasigation exercises. 

Tenico TT-1 ptimars- jet trainer tceli- 
nical and evaluation tests were coin- 
pletcd by a team of Roval Canadi.m 
Air l''otce officers. Trainer altcads' has 
been selected for use as U. S. Navv's 
first primary jet trainer. 

Caiiadair Ltd., Montreal, will build 
24 Mk. 4 I''-86 Sabres for Israel. Sale, ap- 
prosed by Canadian government, also 
includes spare parts, totals S7.2 million. 
Delivery will begin next month. 


Pratt & Whittle) Division, United 
•Aircraft, contracted with Horizons Inc., 
Cleveland materials and process re- 
search organization, for testing and 
development on aircraft nuclear propul- 
sion procedures. 

Republic RF-84F 1'lumdcrflashcv 
won Iiigli and low altitude photograph) 
contests in coiirpctition between .illicd 
Second and Fourth .Air Forces. Photog- 
raphv at mote than 30.000 ft. vv-js won 
b) Lt. Michel Duliaumont of 33rd 
Tactical Reconnaissance Sqiuidroii of 
French air force. Under 1.000 ft. 
ccmipetitioii was won b)' Lt. folin L. 
Roberts of U.S. 66th Reconnaissance 
Wing. Coni|jcting aircraft included 
Fnglish Electric Canberras, Vickers 
Swifts and Martin RB-57s. 

TR.ADCOM (-Ann)' Transportation 
Research and Development Command) 
has been redesignated TRECOM 
('l'rans|jortatioii Rcscarcli and Engi- 
neering Command). TRECOM re- 
cently became responsible for all 
Anny aviation enginccting activities 
and transportation corps staodardiz.i- 


Minneapolis-Honcywcll Regulator 
Co. .Actoiiautieal Division received S6.- 
SS5.000 contract to supph' low altitude 
bombing systems (L.ABS) to Navy. 
Comp.niv also supplies systems to 
US.AF. Svstem enables fighters to lob 
bombs, including nuclear weapons, 
from tight loop and escape blast area. 
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AIR TRANSPORT 


Airline Growth Indicates Healthy Profits 


Tlnrd'Cjuarter trends point to 14% gain in traffic 
for 1956 despite slow start in travel last summer. 


By Craig Lewis 

Washington— Gains in airline traffic 
made during tlic past summer slioss 
that the iiidustiv is continuing a 19s6 
pattern of steads’ growth tluit should 
give the carriers a licaltin- profit mar- 
gin by the cm) of the vear. 

After a disappointing start, siiinmer- 
scason traffic picbed np in August and 
September, and the trend through the 
first half and third quarter of 1956 
indicates that airline traffic will show a 
14-15% sain this year. 

Profits for the industrs’ as a whole 
arc not gron’ing as fast as traffic and 
res'enues because of rising cost levels 
and continued dilution of unit rci'c- 
nucs, as well as the extraordinarv cost 
situations faced by a fesv carriers. In- 
dications, howes-er, are that profits will 
at least maintain their 1955 levels. 

Trunk airlines are showing a lower 
rate of growth tlian international and 
local service carriers, although their to- 
tal gains arc greater. Trunk line traffic 
has aver.iged a fairly stcadv year-long 
growth of about 1 5%. in terms of pas- 
senger-miles. oser last year. 
International Gains 

International airlines marked up 
subshintial gains this summer after a 
disappointing start in Julv. Across the 
•Atlantic, for instance. Pan .American 
World .Airssavs' traffic increased onlv 
6% in July, then gained 25% in 
August. Trans World Airlines’ in- 
creases were 2% and 14% for the 
same months. 

In the Pacific area. Pan Americ.m’s 
traffic increased 25% in the first eight 
months of the vear. and Northwest's 
traffic was up !f%. Since Pan .Ameri- 
can increased capacity only 19% and 
Northwest made no capacity increases, 
these gains have improved load factors. 

The local service airlines continue to 
grow faster than tlieir older, larger 
colleagues, but the rate of growth is 
tapering off somewhat. Thus f.ir tlris 
year, feeder-line traffic has grown about 
22%. tncrcases in capacity, including 
introduction of Convair and Martin 
transports, also has slowed the growth 
of load factors. 

The trunk airlines went into the 
third quarter of 1956 riding the crest 
of the greatest traffic month thev had 
ever experienced. The June traffic, was 
far above expectations and drove the 


industry load factor irp to 75.2%. 

.After this experience, July traffic 
was a sad comedown. During this first 
month of the third quarter, traffic 
grevv onlv 6.7%, a rate far below the 
year-long average grow th. 

July Traffic Drop 

The carriers blame this tr.iffic dip on 
various factors, including the month- 
long steel strike which cut into busi- 
ness travel, and the fact that the Fourth 
of July holiday came during the mid- 
week, cutting vacation truveT 

Undoubtedly, the major factor in the 
Jvily traffic situation was the collision 
over the Grand Canyon between TW.A 
and United Air Lines transport on 
June 50. 

Traffic picked up again in August. 
W'liere Julv lo.id factors dropped from 
67.2% in 1955 to 65.2% in 1956. 
.August load factors averaged 66% — 
about the same as August 1955. And 
these August load factors were inain- 
tiiined in the face of a 15% increase in 
capacity. The favorable trend con- 
tinued ill September. 

Air-coach traffic is making substantial 
gains this year following a slow year in 
1955. Last ve.ir. coach traffic was just 
under 55% of total trunk line passcngcr- 
inilcs. In the first eight months of 1956, 
the coach share of the market moved 
up to 39% of the total, and it inav grow 
to 42% by the year's end. 

Coach traffic made substantia! gains 
even in July, when it increased 11% over 
July of 1955. It was up 19% in August 
and 18.5% in the first eight months 
against an overall traffic increase of 
12.6% for the eight-month period. 

This increase in coach traffic inean.s 
continued dilution of revenues, M more 
passoiigets buy lovv.farc coach tickets, 
the average fare v icld per mile decreases. 
.Along with this, expenses arc continu- 
ing to rise as fast, or faster, than rev- 
enues, These factors keep profits from 
growing as fast as revenues and traffic, 
with the result that profits tend to stay 
at the same levels while other categories 
are rising. In spite of this trend, the 
profit position of most of the tnmk car- 
riers is healthy. 

The airlines’ prospects for the fourth 
quarter and for the first part of next 
vear continue to look good, basically 
because prospects for the national 
economy look good. 

As expected, the national economy 


leveled off somewhat in the third quar- 
ter. Although the Gross National Prod- 
uct showed a substantial increase, the 
increases were mostly in prices rather 
than business activity. 

Now, business activity is moving up 
.again in the fourth quarter, and the rise 
is expected to continue into the first 
quarter of 1957. 'ITic rise in activity is 
being led by’ industry's capital spending, 
although consumer spending is lending 
powerful support. 

While the airlines depend heavily 
upon the consumer’s enthusiasm for 
si>cnding, the increase in capita) spend- 
ing is good news, ton, because this 
business spending is the type that pro- 
motes more business travel. 

First third (quarter reports from trunk- 
lines show’ varied results. American .Air- 
lines reports total earnings of S17.07S.- 
000 for the first nine months of the 
year, including SI. 517.000 from sale of 
aircraft. Profit for the same period last 
year was S14.557.000. 

•American’s total revenues were up 
1 1 .5% in the first nine months to S217,- 
281,000. Traffic increased 13% to 

5,697,054,000 p.i-wenger-milcs. 

United Reports Gains 

United reports similar gains. Earn- 
ings to Sept. 50 were 511.385,844. in- 
cluding a 51,272,888 gain from aircraft 
sales. I'amiiigs for the 1955 period 
were 510.011,509. The airline’s profit 
ill the third quarter was 56.124.960, 
compared with 55,739,229 last year. 

United’s revenues increased 9% in 
the third quarter and 12% in the first 
nine months for totals of 575.927.840 
and 5200.380.900. Expenses rose 11% 
and 15% in the same two periods, but 
the airline savs unit expenses have ac- 
tiiallv been kept below 1955 levels. 

Passenger traffic w’as up 10% on 
United’s system in the third quarter 
.mid gained 15% in the first nine months 
of tffc year. United coach traffic made 
the bulk of the gains, with a 51% in- 
crcvise in the first nine months of the 
vear. First-class traffic gained only 5%. 

Delta .Air Lines reports revenues up 
16-7% to S17.355.000 in the July- 
Septcinbcr period, although net income 
slipped from 5655.925 in the 1955 quar- 
ter to 5435.858 in the 1956 period. 
Scptcnibcr revenues increased 20% and 
net earnings for month were np 14%. 

Delta points out that 19% of the 
seat capacitv it operated in the quarter 
W’as in the new’ ^Vashington and New 
York markets which the carrier is .still 
breaking into. Tlie usual winter traffic 
increases are expected to improv’e 


AVIATION WEEK, October 29. 1956 


Delta’s overall profit situ.ition. 

Gipital Airlines remains one of the 
few tturikliiius not reporting fav’Orably, 
although the carrier thinks it has turm-xJ 
the corner on its expansion program 
and will soon begin to show up in the 
profit columns. 

Ill the first nine months. Capital had 
an operating loss of 51,571,000, com- 
jxircd with an operating profit of 5945,- 
842 in the 1955 period. 'Hie addition 
of special charges brings the loss to 

53.200.000 for the nine month period. 
Viscount Capacity 

Capital has faced two sets of ex- 
traordinary charges in the past y ear. In- 
troduction of the A'iscouiU was expen- 
sive and, in addition, represented a net 
gain in capacitv, since the airline still 
operates most of the DC-3s, DC-4s and 
Constellations it had before the Vis- 
counts were delivered. This added ca- 
pacity has served to keep system load 
factors down, altlunigh Capital has 
registered spectacular traffic gains— 37% 
in September. 

Tiic second expciisc has been expan- 
sion Ilf service facilities for the new 
routes Capital in effect recciv’cd when 
the Civ il -Aeronautics Board rearranged 
the carrier’s route structure in a series 
of route cases. 

Capital had an operating profit of 

5440.000 and a net profit of 559,000 in 
September, and the carrier hopes these 
gains mark the end of the period of 
heavy losses which C’jmc with the ex- 
pansion program. Since the fourth quar- 


BOAC Can Buy 707s 


gave permission to Britis 
lines Corp. (BO.AC) to 
707s- 


ih Overseas Air- 
buy 15 Boeing 


I'hc planes, for nsc on the North At- 
lantic route, nil] be |xiwcred by Kolls- 
Rmcc Conw-ay byjiass jet engines. 

Harold AA’atkinson. Transport and 
Civ’ll Aviation .Minister, made the an- 
nouncement in the House of Commons. 

cost 44* million pounds |M23.^0.DI)0). 
of which more than two-thirds will be in 


let is usuallv a lean traffic period for 
Capital, the airline expects to break 
even in this period and finish the year 
with the 53,200.000 loss registered in 
the first nine months. 

Capital’s hopes for future profits arc 
pinned to the Viscount, and figures for 
the first eight months of the year tend 
to support the carrier’s faith in its 
turboprop tninsport. 

Capital reports that in the first eight 
months, its fleet of 21 OC-3s operated 
at a 52.000,000 loss, the 14 DC-4s lost 

5900.000 and the 12 Constellations 
lost 51.300.000. In the same period. 
Capital says its A'iseount fleet con- 
tributed an operating profit of 52,350.- 
000 to help offset losses from the piston 


Transatlantic Traffic Increases 


New York— Scheduled traffic over the 
North .Atlantic during .August and Sep- 
tcnihcr showed a 20% increase over the 
.same inonths last vear, bringing the 
Mav-Scptcinber total increase to about 
165r over 1955. This improved the 
slovvx’r picture presented earlier in the 
season (AW Sept. 3, p. 40). 

The transatlantic airlines carried 191,- 
900 passtiigeis during August and Sep- 
tember 1956 to raise the season total to 

442.900. Last May-September tlic count 
w-.is 584.000 passengers. 

Good load factors during the last two 
inontlis reduced the earlier spread be- 
tween capacity and payloads. Scats 
available during the five months totaled 

664.900, 22% over the previous year. 
Overall load factor in both directions 
for tile season averaged about 66.5%. 

’remrist pas.scngcts continued to pro- 
vide most of the increases: 541.500 
tourist trav’clcrs were carried in both 
dirccfiims, with the remaining 101,400 
passengers riding first-class. Over the 
five months, the airlines filled consider- 
ably more westbound than castbnuiid 

This imbalance in favor of the 


westbound traffic increased sharply 
over last summer’s distribution. 

• Last year's passengers div ided 197.400 
wcstboinid. 186,600 castbound, a dif- 
ference of about 5%. I’his year, west- 
bound total w-as 233.800 passengers, 
castbound was 209.100. a 12% sprc’ad 

in fav’or of the westbound uKivcmcnt. 

• During the 1956 season, castbound 
first-cl.ass [jassciiger totals showed no 
gain; tourist totals were up 15% over 
1955. Westbound, first-class traffic in- 
creased 8%, tourist traffic was up 22%. 

• Easfboond seats available increased 
10% in first-class and 26% in tourist 
class: wc.stboiind increases were 9% and 
27% respectively, relating more closely 
to tlic passenger increases. 

Month by month, the 1956 summer 
traffic developed as follows: 

• Eastboiuid May 36.000; June 62.000; 
Julv 51.000; .August 31,600; September 
2.8.500. 

• M’cstbouiid May 27,000; June 32.000; 
Julv 43.000; August 65.800; Septeniber 
66 , 000 . 

• Botli directions Mav’ 65.000: June 
94,000: July 94,000; August 97,400; 
Scptcmbc’i 94,500. 


.Airlines, most of them offering a vati- 
ctv’ of tours geared to the International 
.Air Transport .Association 15-day c.xcur- 
sion fare which went into effect Oct. 1 
(AA\’ Oct. 22. p, 39). arc vvatcliing tlieir 
October traffic statistics closely to gauge 
the initial effect of the plan in cusliion- 
ing the off-season drop this month. 

Last v’CJt. with the old off-season rates 
effective Nov. i through Mar. 51. traffic 
dropped off ftoni 79,501 pwssciigcrs in 
September to 50,700 in October. ’I'he 
1 5-dav excursion fare is good all y ear 
round, and the airlines also have rc- 
tiiined the faniilv plan rates, good Nov, 
1 through Mar. 51 though not in con- 
junction with the excursion fare. 

Jet Age Study Group 
Organized by ICAO 

Montreal— International Civil .Avia- 
tion Organization last week announced 
the formation of a six-man jet age task 
force to surv’cv’ ait navigation require- 
ments for jet transport operations. 

The ixmcl’s studv will incliitic recom- 
iiicndatioiis for installing additional air- 
w’ays Facilities which may’ be required 
between now and- 1961 in anticipation 
of jet transport operations without re- 
stricting normal schedule patterns. 

Ilic task force also will consider vv-ay .s 
of assisting any nations which, for either 
technical or financial reasons, mav be 
unable to provide necessary’ new’ Facili- 
ties. Task force members are; 

Col. Luis de .Azearraga. director of 
flight safety, Spain; Col. Helio Costa, 
director general of ainvay s, Brazil; -A. P. 
Dckkcr. deputv director of civil aviation. 
Netherlands; Jerome Lcdcrer, managing 
director of the Might Safety l''ounda- 
tion. U. S.; Rene Lcmaire, president. 
Council on Auxiliary Services and .Ait 
Navigation. F'rance; Air Vice Marsha! 
Sir Victor Tait. chainnan. International 
.Acradio. United Kingdom. 

R3Y-1 Makes Record 
Seaplane Crossing 

San Francisco— Navy Convair R5Y-1 
turboprop tanker seaplane has made a 
Honolulu to San Francisco crossing in 
6 hr. 45 min. 

Time was more than three hours fas- 
ter than previous .seaplane mark of 10 
hr., 21 mill, set iu 1948 hy the Caroline 
Mars, but was 54 min. slower than flight 
of 6 hr. 11 min. made bv a United .Air 
Lines DC-7 last year. 

’Flic Indian Ocean Tradevv ind, w hich 
i.s one of three assigned to \'R-2 at the 
•Alameda Naval .Air Station, averaged 
555 mph. with a 21 kt. tailwind. The 
three R5Y-ls and four R5Y-2s delivered 
to the squadron to replace the Mats 
seaplanes have not vet been assigned a 
mission and are being used for training. 
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Airways Development Plans Keyed to Jets 


By L. L. Doly 

Indianapolis— Aeronautics Ad- 
ininistmtion’s Technical Dc'elopnient 
Center has keyed its valuation and 
testing program to jet transport 0|>era- 
tions, with primary emphasis being 
placed upon airways and air traffic con- 
trol dce'clo|)nicnt. 

The immediate need for improved 
and expanded airways to handle incteas- 
■iig traffic demands, fit into the C.A\’s 
three-war federal airways plan and pro- 
side for the dos etaihiig of jet transports 
and slosver. piston-engine traffic ssas em- 
phasized last week at the Radio Tech- 
nical Commission for .Aeronautics’ 1956 
f all Assc-nibis at W’cir Cook Airport 

'The R'TCA sursa of TDC facilities 
constituted a progress report on ait navi- 
gatiem and air traffic control dcselop- 
nicnt and the methods used for evaluat- 
ing the tests. Principal snbje-cts cos ered 
included: 

• Ait I'tflffic Simulation. '1 he TDC dy- 
namic ait traffic simnlator is a laboratorv 
device combining optical, mechanical 
and electronic equipment with the hu- 
man factor in the control of traffic. 

• Ait Traffic Control. Coordination 
Equipment is undergoing research and 
development directed toward the pro- 
duction of a semi-automatic system for 
air traffic control. 

• ATC Radar Beacon System lias re- 
ceived intensii'c technical and opera- 


tional evaluation tests on equipment 
furnished by tlic Navy under contracts 
sponsored by the Ait Navigation Devel- 
opment Board. In-service tests will be 
conducted during 1957 at New \‘ork, 
Chicago and Wasliingtun. 

• Airways Ojicratioiis Evaluation Center 
is a laboratory facility to evaluate new 
ATC equipment and procedures in a 
systems environment. 

How Simulator Works 

’Hie dviuunic siniuhitor gives 'TDC an 
opportunity to study new procedures 
and observe human reactions in the svs- 
tem's operation. The simulator consists 
of a large movie screen on which is pro- 
jected a map of the air traffic control 
area under study. Eighteen controllable 
dots of lights are superimposed on the 
screen to simulate aircraft. 

Each dot is projected by one of IS 
motor-driven projeclor units remotely 
controlled from individual pilot consoles 
governed by a woman operator. Opera- 
tors control the speed and heading of 
the dots which make stindard-ratc turns 
to correspond to the movement of regu- 
lar aircraft in a traffic pattern. Climbs 
and descents also arc simulated at a 
rcali.stic rate. 

TTic screen display is televised to radar 
scopes observed in another room by air 
traffic controllers handling cn route and 
tcnninal operations. Tliesc simulated 
radar displays are presented by means of 
a rotating sweep. Interphones connect 



controllers with pilot console operators, 
enabling the controllers to communicate 
with the simulated aircraft and supers iso 
stack tum-ofls and approaclies as tliough 
operating under tegular conditions. 

.An important objective of the simula- 
tor tests is to develop a system that will 
accommodate jet transports without the 
need for priorities or special privileges. 

It lias been determined through simu- 
lator ex|)eriments that jet traffic can be 
handled with greater safety, less con- 
troller work and less delay for all traffic 
if liolding patterns are removed from the 
final approach course, a procedure al- 
readv in use at several airports. 

I'lie simulator has taught Technical 
Development Center personnel that a 
twill-stack feeding system is necessary if 
the airport accc|)tancc rate is to exceed 
20 approaches per hour- T’urthennore, 
it has been learned that holding patterns 
must be sufficiently clear of the final ap- 
proach to allow room for adjustiuciil of 
.ipptoach intervals and permit aircraft to 
make easy turn-offs to the final apptci.ieli 
course without overshooting. 


Adequote Distances 

Pre-tabiilatcd tables of adequate dis- 
tances between aircraft of different 
.speeds are recommended for each con- 
troller as a result of the simulator tests. 
Observations also indicated the desira- 
bility of grid markings on map overlays 
as a reference for the controller in judg- 
ing optimum spacing of aircraft on the 
final approach patli. 

The air traffic control coordinating 
equipment project involves a research 
and development program for a semi- 
automatic .system for collecting, storing, 
processing and displaying flight informa- 
tion for controllers' use. The TDC is 
producing an experimental program that 
is being evaluated under simulated con- 
ditions and that will be implemented at 
any development stage demonstrated to 
he practical- 

The program is being conducted in 
a three-phase approach. 

Phase One is aimed towards reducing 
personnel work in coUcctine and dis- 
playing flight information. Ilic Tech- 
nical Development Center hopes to case 
or eliminate this effort by the automatic 
printing of flight progress strips (now 
liand-vvTittcn) and automatic transfer of 
data from one center to another. Equip- 
ment requirements for Phase One in- 

• Tclclvpcwritct-coinimmications sys- 
tem for collecting flight plans. 

• Flight plan input device for fast and 
accurate composition, checking and 
transmission of flight plaiis- 

• General purpose computer that will 
check accuracy of flight plan, divide 
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flight plan into a scries of fix-posting 
nitjsa|c$, compute estimates and send 
to appropriate printer. 

• Automatic printers for reproducing 
flight-progress strips in standard form. 

Phase Tw o pmvidcs for automatic dis- 
play and automatic revision of flight 
data. In addition to equipment needs 
under Phase One, an electronic device 
that will display information now carried 
on flight progress strips by projection 
techniques— or by means of a charactron 
or tv])Otron— will be required. 

Phase Three moves into the applica- 
tion of fine grain position information. 
(That produced by radar, air-ground data 
links or telemetering techniques.) 

Svstem requirements in addition to 
those of Pliase One and Two arc; 

• Radar-data link. 

• .Air-groiind data link. 

• Filtered [lictorial-.situatioii displav. 

• Fine-grain com)>iitiiig system. 

Under a project sponsored bv the 

Ait Navigation Development Baird, 
a magnetic drum message storage and 
processing unit and automatic flight 
data displays liave been developed. 
Combined with an automatic tele- 
typewriter switching center, this equip- 
ment is being evaluated bv tlic ’Tech- 
nical Development Center in tlic 
application of parts of Pha.ve One and 
'Two Ilf the proposed semi-automatic 
system. Lack of funds, however, has 
prevented flic inclusion of aiiv com- 
puting fiinctiors. 

LMiie trained operators as a snb- 
vtilutc tor a general purpose computer 
with the drum and aiitoinatic displays, 
as many as 60 aircraft per hour were 
liandlcd at two sectors of tlic Indiana- 
polis area in a simulated operation, 
Radar-beacon-systeni eqiitpmcut fur- 


nished to 'TDC for test purposes have 
characteristics that arc compatible with 
common system requirements but ate 
not considered prototypes. 

Compatibility of the beacon system 
is a major advantage, since it elimi- 
nates the need for aircraft carrying two 
types of transponders. However, this 
feature is also a majot disadvantage 
since unlimited ground implementa- 
tion adds fruit to ,\TC displavs. 

Tests of a delay-line type of defruit- 


ing equipment developed by the Naval 
Research Taboratory have been made 
at 'I'DC which demonstrate tliat de- 
fruiting equipment can be clfcctive. 

'■■he .\irways Operations Evaluation 
Center program is divided into two 
major efforts at the present time. 'The 
first stage, an immediate program, is 
the study and evaluation of a complete 
radar svstem. The second part involves 
the cvaliiatiou of the semi-automatic 
system. Both stages of the progiam 
will include studies of airway and air 
space structure and an analysis of 
rules mid regulations. 

'The center also is analyzing the 
effects of birds striking the windshields 
of high-speed aircraft through the use 
of a compressed air gun that will 
propel the bodv of a chicken up to 
speeds of 2,000 inph. 

Components of the gun include a 
compressor and related equipment 
that provide an air supply of up to a 
maximum 500 psi.. two large tanks 
for storing air under pressure, a rapid- 
acting discharge valve, a loading brcecli 
and a 41 -ft. barrel six inches in dia- 

Windsliield panels of a Boeing 707 
were recently tested against bird veloc- 
ities of up to 450 mph. While no 
penetration of the kiniiiated wind- 
shield occurred, inner and outer lay- 
ers of glass were shattered. 

Similar tests were performed on an 
Allison T56 turboprop engine. A 
chicken bodv fired into tlie air intake 
of the engine at a speed of 500 mpli. 
caused no damage to the engine. 






California Eastern May Purchase 
Convair 880 for Overseas Routes 


By Glenn Garrison 

New York— California Eastern Aria- 
lion mar soon order Conr air 8S0 jets 
for short-range domestic aird long- 

forge E. Carni'ccro, board chainnan 
of the contract earricr patent compans', 
sees "tremendous potentialities" in the 
rersatiiity of the medium-range trans- 
port. is ncgotiatiiig with Convair for 
the purchase of four aircraft. 

Inc 880s, which prohablv would be 
delivered in late 19h0 and e-arb 1961, 
might go into service with the ncwlv 
fomicd .\rgentine airline. Transconti- 
nental. on a route to the U-S. and 
Pacific. Oilifornia Eastern recentlv eon- 
cludcd a Icast-pnreliase arrangement 
with Transeontincntal whereby the 
American carrier will provide five Lock- 
heed I0-19!ls, temporary crews, training 

Plans for Transcrintinentiil, which is 
75^^ owned bv private .Argentine cap- 
ital and 2s" bv California Eastern, call 
for service to New ’I'ork bv summer 
19s7, to San ITancisco bv late 1958, 
and to Tokvo bv late 1959, Carniccro 
sard. 

I'hc Convair jet appears capable of 
carry ing a 21.700 lb. pavload San Eran- 
cisco-llomilithi in its present design, 
according to Carnicero. California East- 
ern. which ho|x:s to become a certifi- 
cated airline tlirnngh its application 
for Ttxas-Califotma service in the Dal- 
las-to-thc-W'est Case, will definiteb' 


Inn jets for its own operations, the 
board chairman said, lie expressed en- 
thusiasm for the 8S0's adaptability to 
various types of operation. 

Guaranteed range for the Mode! 880 
at a starting weight of 155,500 lb. is 
1.475 nautical miles (,W Oct. 15, p. 
57). Ranges quoted by Convair. but irot 
yet warranted, include a ’,000 mi. fig- 
ure with a load of 80 passengers, which 
is maximnin all first-class load. 

Eiiuincing for the jet transports will 
be available to California Eastern. Car- 
niccro said. The Bank of America lias 
loaned California Eastern 757r of the 
anumnt needed to buy the 104911s. 

Cimiiccro predicted a number of fur- 
ther orders trom major .American car- 
riers for the incdinin-sized jet. 

I'hc .Argentine airline expects to be- 
gin Buenos .Aires-New A'ork service with 
three flights weekly next vear. and to 
increase the frequenev' to five flights in 
t-.irlv 195S. It will serve the interme- 
diate points Siio Paulo. Rio de Janeiro. 
,md Caracas on the route. 

-A hilatcral agreement with the 
United States lias not yet bc'Oii ob- 
tained. Cainieero said, and th.it is the 
.lirhnc's next step, lie expects no dif- 
ficulty. because .American carriers now- 
offer frequent service tu -Argentina. 

Transcontinentars projected route 
expansion to the tlncnt instead of 
Europe is neec-ssary because Acrolincas 
.Argentinas flics to Europe and the 
.Argentine government doesn’t want the 
new routes superimposed on the exist- 



ing ones. But the Far East is an air 
transportation market with vast poten- 
tial, according to Carniccro, w-ho pre- 
dicts that within three to five years 
the Pacific .lirlanes will be as busy 
as the .Atlantic routes ate now. Rising 
standards of living in the East and im- 
proved international relations with such 
countries as Communist China will 
contribute to this trend. Ciirniccro 
said, ihe new .Argentine airline also 
hopes to exploit an expected increase 
in U. S.-Lafin .America tourist travel. 

California Eiisterri now operates a 
fleet of 10 DC-4s. convertible between 
passenger and cargo operations, under 
mililan- contract between the West 
Coast and 'I'okvo and transcontinen- 
tally. Three 10-»9IIs now on order for 
the carrier's own fleet are scheduled 
fiir inid-1957 delivery. California East- 
ern has a total of eight !049Hs on order. 

The contract carrier, which has 
logged more than 145,500,000 ton- 
miles in its ten-year history, is now the 
.Airways Division of Californiit E..rstcni 
.Aviation, Inc. The parent organiza- 
tion has diversified its activities to 
include guided missile and other elec- 
tronic work under government con- 
tract. priman flight training for the 
.Air l-nrec. sales. |)ureliiisiiig and ferry- 
ing scricc for U.S. and foreign avia- 
tion firms, and manufacture of X-ray 
equipment. It is considering acquisi- 

The .Airways Division also operates 
a maintenance and overhaul base at 
Oiikland and plans expansion in this 
field. Einancing is now being provided, 
according to Carniecro, for a new main- 
tenance facility on the AA'cst Coast cap- 
able of handling jet transport aircraft. 
Duplicate fiiciliticv on the East Coast 
also arc |)l,inued. 

.Award of a 81,859,000 .Air Force 
contract to nverluiul and modernize 
1 1 5 Curtiss C-46 traiis|)Orts at tire 
Oakhind base recently wav made. 

rlie cxpuiision of emmncrcial aircraft 
fleets, inchidmg the introduction of 
jets, will bring an urgent need for in- 
creased inainteinmee facilities and serv- 
ices, Carniccro believes. 

Shortlines 


► .■Amctiean .Airlines is selling a new 
"Hit Shows of New York" wa-kciid 
vacation package- The package in- 
ehidcs tickets to three current Broad- 
way shows, phis entcrtiiinmcnt and ac- 
cominndafions at the Biltmorc Hotel. 
Prices arc S49 a person for three days, 
or S6S.75 for four days, plus fare. 

► Lockheed -Aircraft Service Coi]). has 
leased an extra six acres of laud at 
Ontario Intcmational .Airport, Ontario. 
Calif., bringing the L.AS facility’s total 

ctober 29. 
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to 115 acres, L.AS has a current con- 
tract backlog of S50 million, most of it 
for work on military aircraft. 

► Air France is receiving a Super-G 
Constellation simulator from the Elec- 
tionics Division of Curtiss-AA- right 
Corp. this moiitli and is scheduled to 
receive a 1649 Constellation simulator 
in 1957. The l-’rciicli carrier is building 
an 8800,000 structure at Orly Field, 
Paris, to hoove the two Constellation 
simulators and future simulators fur 
the Caravelle SE-210 and the Boeing 
707. 

► Canadian Pacific Airlines is increas- 
ing its A'aiicouver-Honolulu service 
from two flights to five flights a week 
this winter. 

► Fort Lauderdale’s airline ticket sen- 
ice will be improved in December 
when Delta .Air Lines and National 
Airlines open a new S40.000 airline 
terminal building in the Florida citv. 

► Lufthansa’s district sales managers 
arc in New A'otk this week for their 
aniuial sales conference. Thev will dis- 
cuss the German airline’s plans for the 
coming year, including inai^iiratioii of 
new sen ice to Vienna and Zurich, and 
extension of domestic services. . - - 
Lufthansa made its 1,000th Atlantic 
flight this month. In its first vcar and 
a half of operation, the carrier flew 
50.400 p,issciigers across the .Atlantic- 

► Mohavvk Airlines carried 52.540 pas- 
sengers in September and 256.200 pas- 
sengers ill the first nine months of the 
year, an inacasc of 24-5% over the 
same period last vear. 

► North Central Airlines flew 54,210 
passengers last month, a 19% increase 
tn-er September 1955, traffic. Traffic 
for the first nine months totaled 418.- 
694 passengers. 

► Pacific Northern Airlines has begun 

buildings at Cordova and Homer, 
Alaska, to handle p.issengers and cargo 
traffic- Tlic Cordova faeilitv will be 
shared by Cordova Airlines. 

►Slick Airways introduced DC-6A 
service to Boston, Hartford and St. 
IxHiib vvitli its new winter schedules, 
llio cargo carrier's new schedules in- 
crease its total daily airlift about 25%. 

► Western Air Lines is conducting a 
get-out-the-votc campaign with remind- 
ers mailed to passengers scheduled to 
travel on election day, waming them 
to file absentee ballots. . . . AVestem 
reports 50 flights aircadv sold out for 
travel during the tvvo-wcek Christinas 
holiday season. 


AIRLINE OBSERVER 

► New A’ork .Airways will continue to schedule the S-58 with a single pilot 
until Civil .Aeronautics Administration has further opportunity' to studv the 
one-man crew operation. C.A.A plans to make a decision next month on 
whether co-pilots will be required on the helicopter’s passenger-carrying 
flights. .Alc.mwhiic, .Ait Line Pilots .Assn, has protested the single pilot 
operation and lias pointed out that Civil .Ait Regulations tcqiiirc two pilots 
on .scheduled passenger aircraft weighing in excess of 12.500 pounds. .ALP.A 
admitted, liowcvcr, that C-AA has authority to issue an exemption to this 
requirement. 

► Getmanv and Brazil arc revising and fontializhig the provisional 1946 air 
agreement between the two countries. Final agreement may result in the 
addition of a second Brazilian airline operating into German aiqsorts not 
presently served by Panair do Brasil. Last .Augrrst. Lufthansa began Snper-C 
Constellation service into Rio dc Janeiro and Sao Paulo to match the 
Brazilian service. V'arig .Airlines, which now services aircraft for Lufthansa, 
is making a strong bid for the European route. 

► Aviaiica plans to buy three DC-Ss to replace its Super Constellations 
on long routes to New A’ork and Europe. For shorter routes to Panama, 
Caracas and Quito, the Colombian airline plans to buy A'ickers A'iscounts 
equipped with Rolls-Royce R.Da. 7 engines. 

► .Airlines sen-ing Detroit are continuing to fight efforts to make them move 
from AVillovv Run .Airport to Wayne Major Airport. Despite decisions by 
American Airlines and British Overseas .Airways Corp, to move to Wayne 
Major, the other carriers serving Detroit ate detemrined to stay at AA'illow 
Run and have launched a major face-lifting program for the airport’s terminal. 
A S5UO.OOO contract was signed tins month for air conditioning and ledeco- 
ration work. 

► .Aeroflot's first European jet schedule consists of two Tu-104 flights each 
week between Prague and Moscow- Fhc Russian c.irrier plans to expand the 
schedule to daily Ptaguc-Moscow jet service in April 1957, and quick con- 
nections with Fat East flights are planned in an effort to make the service 
competitive with present Europe-Far East services. 

► Civil Aeronautics Board has extended approval of Trans World Airlines' 
agreement until the Ethiopian government for five years. Under the agree- 
ment, TW.A contimics to be responsible for management of Ethiopian Ait 

► Czeclioslovakia will buy Tu-104 jet transports from Russia in 1959 or 
1960 for use on the Czccli airline's long-haul routes, according to Czech 
President Josef Proliaska, 

► Civil .Aeronautics .-Administration has proposed new regulations requiting 
miniimim ]xitfornuinco standards as established in Radio reehnical Commis- 
sion for Aeronautics’ paper 225-S5/DO-69 for newly-manufactured airborne 
\'OR equipment. Proposed regulations also include minimum standards for 
new airborne radio receiving and direction finding equipment in accordance 
with RTC.A's paijcr 85-5G/DO-70. Ruling is to be effective November 50. 
Deadline for comments and suggestions is Nov. 17. 

► Negotiations between Italy and Gonnany on reciprocal landing rights have 
hit a stumbling block, although further discussions arc scheduled for a later 
date in hopes of reaching a settlement on one key is.vue. Italy has offered 
Lufthansa landing rights in Rome and Milan hut restricts traffic to that 
carried between Italian and German airports. .After four days of hard bar- 
gaining, Italv still refuses to grant the German airline the r^ht to carry 
passengers and cargo between Italy and other nations. Only ’fraiis World 
Airlines and Pan American World Airways enjoy full Fiftli Freedom rights 
in Rome at the present time. 
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FLIGHT REFUELING FOR HELICOPTERS 


How to get helicopters across long stretches of water or 
forbidding terrain where ground facilities ace non-existent 
has been successfully and conclusively solved by aerial 
refueling. 



How Probe and Drogue system, pioneered 
by Flight Refueling, Inc., can be successfully 
used for helicopter to helicopter refueling 
is shown in preliminary Marine Corps trials. 


Two recent major developments have contributed to the 
solution of this problem. 

Late this summer an Army Veriol H-21 made the first 
helicopter non-stop transcontinental flight in history. This 
flight marked the first actual aerial refueling of a helicopter. 

In addition, ocher armed services have successfully con- 
ducted experimental refueling between rotor- winged aircraft. 

It is typical that the Army's historic transcontinental flight 
was made possible by a refueling system developed and pro- 
duced by Flight Refueling, Inc., and that a projea to extend 
the range of Marine Corps helicopters is being undertaken 
by Flight Refueling, Inc. — the only company in the world 
devoted exclusively to the development and manufacture of 
aerial refueling, aircraft fuel systems and related components. 




Y light Y.efueling, Inc. 

FDIENOSHIP INTEIU4ATIONAI AiatOET «<illiinoi« ]. Morylond 


WEST COAST REPRESEMTATIVE; 

Vitlum E. Davit, P.0, Box 642, Inglewood, California 


OATTON REPRESENTATIVE: 

Robert L. Marquardl, 61 98 Locust Hill Road, Dayton 9, Ohio 
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MISSILE ENGINEERING 



ETHYLENE JET (left) is basically a rainjet combustion system burning elhsicnc in high-piessiire air to prodneu a },EOOF ait blast. Rocket 
|ct (right) subjects models to the eshanst ot a liquid.propellunt rocket and can produce temperatures up to d.lOOF. 


Heating Studies Tax Apparatus Ingenuity 


Langley AFB— Laboratory simulation 
of aerodynamic beating calls for tech- 
nical ingenuity almost compirjhlc to 
that needed to create aircraft which 
will meet the problem in fliglit. 
NACA’s Langley Aeronautical Labora- 
tory furnishes sescral prime examples 
of the apparatus maker's skill. 

Sonic exploratory dcrices used at 
Langics' are: 

• Static model test units such as ceramic 
heat exchanger tunnels, combustion 
products tunnels, special compressors, 
shock tubes, furnaces and radiators. 

• Flying models, including gas launched 


projectiles, rocket-borne models and 
full-scale aircraft. 

• Combinatious of flying models and 
•Static test units. Projectiles or models 
are fiosvn up stream into the test sec- 
tions of iiigli speed tunnels. -Among 
these are the re-entry .simulators. 

As air is expanded through a super- 
sonic nozzle into a liigh speed tuiniel 
test section where it is adiabatically 
cooled greatly reducing the v alue of aero- 
dynamic heating test runs. Steel heat 
exchangers have been used to raise 
air stream tomperafures b\ drawing licat 
from external furnaces. Their value has 


been limited bec.iusc they soon reach 
temperatures approaching the melting 
points of metals (d.OOO-fi.OOOK). 

NACA's ceramic licat c.xclianger 
r.iises air stream tenipcraturc limit to 
the melting point or metals used in 
earlier exchangers. Wlien the idea vv-as 
first conceived scientists were not cer- 
tain this potential could be fully 
realized. 

High speed air streams develop 
steep temperature and pressure gradients 
independently and it was feared these 
iniglu upset test results. 

Rather than risk waste of scarce funds 



CAST MAGNESIUM fins (or the Nike booster failed due to aerodynamic heating when surfucc tempcrutuTC got high enough in special uses 
to melt the leading edge (right). Blunting the Ic-ading edge (or its nizur-sliarp section redneed heat transfer, but uot enough (center). 
Capping the fin with Inconel (left) solved the problem for the diuation of the higliS|K-cd flight, 
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on a big project N.ACA built a small 
scale model of the ceramic exchanger 
tunnel to find out if the idea was vvork- 

Tiie little tunnel c;in produce a 
three-quarter inch jet with a velocity 
of 1.000 fps. and a stream tcmpcr.ituro 
of -t.OOOF. The jet nozzle is water- 
cooled to kcqj it from melting or 
chaugiiig shape in a way that might 
affect the speed, smoothness, ot direc- 
tion of flow. 

l''cars about the effect of gradients in 
the stream failed to materiaUze and tlie 
full-scale ceramic lic-.it c.xchaiiget is now 
being built. .Uchitocture of the unit is 
somcvvliat unusual because ot the 
iminciisc size of the heating plant 
relative to the test section. 

Rocket Exhaust 

Cnmbiistion products tunnels are 
csscntiallv rockets or ramjets with the 
cxh.mstv used to simulate air streams. 
’Though the chemical composition of 
tile combustion products differs from 
that of air. temperatures, pressures and 
velocities can be controUc'd to provide 
a good simulation in otlier respects. 
It is possible to get .some measure of 
oxidization effects on the model by 
using a mixture of fuel and oxidizer 
wTiicIi will leave some free oxygen in 
the stream. 

One advantage of the combustion 
products tunnel is that heat is produced 
so quickiv by the release of chemical 
cnergv that hot gases need not bo 
controlled over a very great distance. 
The result is simplicity and smaller unit 

One of the combustion products 
tminclv IS the rocket jet. It is a liquid 
proi>cllant rocket motor with a 2*-in. 

Niodcls used in the test section 
inav be up to one inch in diameter. 
Maximum stream velocity is about 
7.000 fps. and stagnation Kmpcraturcs 
I'p to 4.100K can 1>c produced. Exhaust 
products arc oxygen, nitrogen and 
water vapor, the major constituents of 
air. The proportions, of course, differ. 

One of the uses of the rocket jet 
is materials testing. In a dcinonstration 
tlie stagnation temperature on a titan- 
iuin nose cone was raised to T.OOOl'. 
In actual flight a speed of Mach 7 at 
altitude would produce the same tem- 
perature. The cone burst into flames 
ami was destroved in the demonstration 
because of the increased affinity of titan- 
ium at high temperatures for nitrogen 
and (ixygeu. 

Large Nozzle 

The ethylene jet at X.AC.Vs Wallops 
Isl.md station has a 12-iii. nozzle 
permitting researchers to use relatively 
big inodcTs. Hot, high pressure air is 
fed to the unit from the nearbv pre- 
fiight jet facilily. The burning of 



CERAMIC heat cxcfiuiiger is prototype for larger unit to produce highspeed, high tempera- 
ture jets of ait- Tiny orifice (top) has conical probe under test in blast through a wnlet<oolcd 
nozzle l-in. in diameter. Complete unit (bottom) gives impression of size and complexity 
of apparatus needed to produce oiilv a sjiiall test jet- Unit is lined with ceraiiiie “marbles” 
to contain extreme temperatures ticcxied. which exceed the melting point of most metaU. 




ROCKET POWER 



Only yesterdsy lh«y called il "the art of 
lockeliy." Today, in the first tank of aero- 
nautical science, rxket propulsion is an 
eniineering discipline, an applied tecli- 
nology. and an estaDlished industry. The 
applications lor propulsion devices are 
manifold, the potentialities unbounded. 



ttliylciic in a combustion cliiinnbci tlicn 
tiiisc.s nit stream temperature yet liighcr. 
It is capable of creating stagnation tem- 
peratures of about T,500T’ and stream 
•pteds of 4.T00 fps. 

FK ing models can provide tlie closest 
viiiiulation of the real tiling but they 
ire cxpcnsi'C and hard to observe. 
Because of tliis. Riglit tests arc closely 
coordinated vvitli tunnel tests. 

.\n example of this occurred when a 
livpcrsonic test riKkct w-as fired from 
\Vallops Island to check acroduiamic 
heating on a specimen nose tone, live 
first stage was an Honest John motor 
and tire second stage was a Nike 
hoostcr. Tire second st.igc sliould have 
reached a speed of Macli 5 but two 
seconds iiftcr it was ignited it rawed 
.iwav from its course and crashed 
indicating the failure of a stabilizma 
fin. Kstimated speed at the nioineiit or 
the van was about \facli -I. I' tom tliis it 
was possible to conclude that aero- 
dvnamic ht-ating miglit have raised the 
temperature of tiro niagnesimn fin to 
its melting point. 

To establish this and find a success- 
ful configui.itiun three specimen fins 
were tested in the ethylene jet. 'Ihc 
maximum .stre-am temperature was 
1.9001-' and the elapsed time of e-rch 
run was 2.T see. It was estimated that 
tins would approximate tlic heat input 
of the test rocket flight. The first fin 
was identical to the one which failed, 
I good supersonic design with a knife- 
like leading edge. .\ large part of it was 
biimcd awav indicating that the cause 
of the crash had been correctly identi- 
fied. 

The second fin. also of niagncshmi. 
was redesigned with the leading edge 


bhmtcd to a A in. radius to provide 
better heat transfer. Less of it hiitned, 
but too mucli to be acceptable. The 
third fin was identical in design to llic 
second but the leading edge was ca|jped 
with a A ill. .sheet of inconel. 'Hiis one 
.suffeted no damage and was adopted 
tor further flight tests. Coordinated 
Icstliig .such as this has raised the speed 
limit on NAC.^ flight testing bevond 
Mach lU. 

Turbocrafl Organized 
for Missile Projects 

Pasadena. Calif.— Turbocraft Inc. has 
been organized to provide design, de- 
velopment and con.siilting services in 
the field of aircraft and missile rotating 
machinery, specializing in accessory- 
drive turbine.v and turhopiimps. 

Key CTigiaecring personnel arc five 
loiig-tfine emplovcs of .-\etojet-Gcncral 
Cnrp. who have resigned from .Aerojet 
to form their own eompaiiy. They arc: 
Tliomas Carter. Jr., who is vice presi- 
dent .md chief engineer of Turbocraft, 
Robert D. Lutjens. John S. Bass. Paul 
1’. Duron, and -Mvin Hooper, 

.-\1I were employed in ,\erojef's Rotat- 
ing Machinerv Dept. Carter was assist- 
ant chief of the dcpirtment. Lutjens 
WHS sii|3ervisor of Te.vt Section: Bass, 
staff assistant to tlie dcywrtmcnt'.s chief 
engineer: Duron, supervisor of IX-sign 
Section; floopet, supervisor of Turbine 
Section. 

President and general :naiia|cr of 
Turbocraft is IToylc I.indley. formerly 
m.irkcting manager of Western Gear 
Corp.'s Klcctro Products Division, Pasa- 


Aerojel-Geaeral Corgoration needs iren 

ims8mation...To lliese Aerojet otters 
unbounded oopotlunily. 

Mechanical Engineers 
Electronic Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Physicists 
Mathematicians 
Technical Editors 




Director of Scientific anr 
rino Personnel, Box 296N 
j, Colif., or Box 1947N, Soci 
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Engineers, scientists... at Aerojet-Senersl your opportunity 
for creative expression Is bounded only by 
the limits of your imagination. 


Id the 3rd Century B.C. 
of Alexandria anticipated 

with his working model of the aeolipile, a steam-driven 
forerunner of today's rocket engines. 
Heron, Newton, Goddard, von Karman...the principle 
endures, the need evolves, the powerplant is born. 
In our time. Aerojet-General Corporation represents the 
culmination of research, development and manufacturing 
in rocket propulsion. 


Heron's 




A DIRECT CHALLENGE 

TO THE PRODUCTION DESIGN ENGINEER 



PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 


Cornell Instruments for Shock Tubes 




ABCs of putting a Cornell lesistance thermometer on its gluss base: (A) metal is painted 
between drilled holes and oven cured; (B) silver jianit is put in holes and fired; (C) jeweler's 
screws arc worked into holes and o bend of solder placed on tup: and finally (D) &e leads 
arc added and tlie surface is ground flush, 


By Robert Cviabman 

Buffalo, N. Y.— Working models of 
all basic temperature, force, pressure 
and Sow risualization instruments that 
hypersonic acrodynamicists need to get 
useful information out of sliock tube 
test runs of millisecond duration have 
been developed at Cornell Aeronautical 
Laboratory, 

llic Cornell Laboratory, which has 
been a leader in the development of hy- 
personic shock tubes, has been hard 

E ressed to find instrumentation which 
as the ncccssarv speed of response. 
Now the same caliber of information 
can be obtained from shock tubes tliat 
has been available from wind tunnels. 
Heat Transfer 

I'ypical of these instruments is a 
tiny probe which, when mounted flush 
on the skin of aerodynamic shapes, will 
sense the heat transfer rate during tlic 
passage of shock. Cornell comivined 
and extended known principles to pro- 
duce the probe, which consists of four 
millionths of an inch of platinum film 
baked onto a glass base. 

Depending on the limitations of the 
bonding agent, this thermometer can 
withstand l.OOOF steady state or greater 
temperatures for the duration of the 
sliock tube test time inten-al. Its time 
constant is 6 x 10" seconds and its 
nominal sensitivity is 10 millivolts pet 
degree F- It can tcep up with tempera- 
ture rises of l.OOOF in less than one 
millisecond or fluctuations of lb' in 
100 microseconds- 

"This instrument will find applica- 
tions in other fields, but the fact that 
it is intended to sense heat tran.sfcr 
rates rather tluin free stream tempera- 
tures perhaps limits its range of appli- 
cations” Project Leader Robert J. 
Vidal said. It has been used bv the 
University of Hotida in a series 'of 35 
test flights to detenninc the effect of 
the cxdiaiist of air launched rockets 
upon adjacent jet engine inlets. 

Fast Response 

However, this possible limitation m 
some instances could enhance rather 
than detract from the tlicrmomctcr's 
usefulness. Because it has such a fast 
response it could be used to make di- 
rect surveys of rocket and jet engine 
hot<nd flows by rapidly traversing the 
hot flow, gathering the data and getting 
out before being destroyed bv the ex- 
trc'ine heat. The stream temperatures 
could be figured back from tlie heat 
transfer rates. 

Vidal used commercially available 
printed circuit paint (Hanovia Liquid 
Bright Platinum #0S-X made by 


Hanovia Chemical and Manufacturing 
Co., East Ne>wark, N. J.) applied to 
cither fused quartz or Pyrex glass and 
fired the unit to obtain a uniftirm film 
about 4 X 10-" thick, llie 1.2501’ maxi- 
mum firing tein|)cr.itiitc is just enough 
to soften the glass so that the bonding 
oxide flux in the platinum paint mix- 
liiTC chemically unites with the glass 

After the unit has cooled the lead 
wires arc attached by soldering or with 
jewelers screws covered with silver 
printed circuit p>iint. 

The thermometers are cihbratcd bv 
putting them at the stagnation point of 
spheric-.i! models and running these 
models in the shock tube at subsonic 
flow speeds wlicre the licat transfer 
conditions arc well known, 

Cornell believes that because of the 
thennometer’s rapid response (quite 
pliciionienal when compared to most 
temperature sensing instruments), ex- 
cellent sensitivity and tuggedness that 
it will find inanr- other uses. One use 
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AS THE COURSE 


IT KEEPS... 


To CONTROL a guided missile effectively and 
absolutely is a challenging problem with 
which thousands of engineers are grappling 
every day. The solution depends upon the 
efficiency and the reliability of the control- 
ling parts. 


For over 28 years Kollsman has been 
making precision aircraft instruments and 
equipment used on military and commercial 
aircraft throughout the free world. 

Kollsman Synchrotel Transmitters and 
Monitors, made to the high standards 
necessary for use in our own Air Data 
Computers, are now available to other man- 
ufacturers of flight controls and Air Data 
Computers. 



flight controls and Air Data Computers 


PRESSURE MONITORS 

fo provide control signals for.altit'ude, 
absolute and differential pressure, 
vertical speed, etc. 


kollsman 


INSTRUMENT CORPORATION 


KOLLSMAN is in production on Transmitters and 

SYNCHROTEL TRANSMITTERS for the 7-emote electrical 
transmission of data such as tnie airspeed, indicated airspeed, 
absolute pressure, log absolute pressure, differential pressure, 
log differential pressure, altitude and Mach number. 


Monitors of proven accuracy and reliability for missile control 


. . . now available to other manufacturers of 



for Random Vibration Testing: 


CALI DYNE'S NEW 




HERE’S the MAN 


YOU WANT 


to SEE! 

He's the PERMADIZING 
man , , . your nearlty Stillman 
rcprpsenTative with all the 
answers to your nibber-to-metal 
bonding problems. Ask him about 
PERMADIZING, the exclusive 
Stillman high-quality nibber-to-metal 
bonding process that provides precise, 
flash-free parts of optical smoothness 
and allows effective sealing at near-zero 
pressure- Write or call your nearby 
Stillman representative today. 

ra Stillman Rubber Co. 

581 1 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


which suggests itself is as the sensing 
clement in engine and missile controls. 
Control engineers in these fields have 
been continually plagued by slu^ish 
temperature sensors wliich bog ciowii 
tlie performance of the whole system. 
High Speed Sensors 

For their high speed pressure sensors 
Cornell has been using miniature 
quartz SLM gages made in Switzer- 
land and distributed in this country 
bs- the Kistlcr Instrument Co.. North 
'fonawanda, N. Y. Tlic signal to noise 
ratio has been a problem, but for lack 
of a better gage.tspc Cornell has been 
endeasoring to learn hosv to lisc witli 

Tlie force system is built around 
small accelerometers which record the 
motion of the model as it s'ibratcs on 
its sponge rubber mounts. 

Cornell uses liigh speed Fastex mo- 
tion picture cameras with coiitimious 
liglit sources and liigli voltage .spark.s 
to illuminate stationary photographic 
plates— both systems "visualizing" the 
flow through the Schheren technique 
with \ariously oriented knife edges. 

Lockheed Lets Coutraci 
For Nuclear Lahoratorv 

Marietta. Ga.— Lockheed Aircraft 
Cnrp. has contracted for the construc- 
tion of a Sl.l million laborators' at 
USAF's nuclear aircraft research facilitv 
under desclopmcnt on a 10,000 acre 
tract southwest of Dawsonvilic, Ga. 
Successful bidder was Southeastern Con- 
struction Co., of Atlanta. 

The laboralors' will accommodate 200- 
300 miclcar scientists and cngincers- 

Lockhced is building the facilitv and 
will operate it uiKin coinplction for 
USAl'. Previous contracts totalling SI. 2 
million jsrovide for roads and other 
support facilities. 

.4iiucunda Produces 
.\luniiiia From Clay 

The .Ynaconda Copper Co. plans 
construction of a SI million pilot plant 
for tlie extraction of alumina— the raw 
material for aluminum manufacture— 
from Idaho clays. 

The compans rcccnth' announced 
that test plant experiments ^^'ith the 
process base been successful in pro- 
ducing coimiicrcial-gtadc alumina. .\t 
present, the U. S. is deiscndenf on 
bauxite, largch imported from the 
Caribbean area, as a source for alu- 

The pilot plant will base a capacity 
of 50 tons per day, and require a year 
to construct. Anaconda has optioned 
s’ast rcscrs’cs of the clay, located in the 
Moscow, Idaho, area, and expects to 
build a fidl-scalc plant there. 
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Teflon Has Possible 
Uses for Missiles 

Teflon (tctrafluornetliylcnc re.sini 
pipes and pipe linings having possible 
missile appliratioiis arc inert to ncarh- 
all chemicals and hasc no known sot- 

Tticv arc attacked oiilv ]«• molten 
alkali metals and fluorine at high tem- 
peratures and pressures, Teflon resists 



nitric, hvdroehloric, sulphuric, hydro- 
fluoric and" livdrobromic acids. 

It is unaffected by highly oxidiz- 
ing tompounds such as .iqua regia 
and sulphur or chlorine dioxides and 
will withstand 1 50 psi at tnnjjcratiircs 
ranging from below — 90F to 500F. 
It lias high dielectric strength and low- 
power factor and dielectric eonst.int 
at ;i wide range of temperatures and 
frequencies. 

Haveg liidnstrics, hie., 900 Crecn- 
bank Rd., Wilmingtcm S. Del- manu- 
factures the |jipcs and linings, which arc 
shown in photo. 



A proving ground for ideas is the most apt description for AH 
American Engineering. For over 16 years, AAE has specialized in 
engineering service to the aviation industry and the military . . . working 
at the critical stage between design concept and prototype. 


Bri"ht Metals Can 
Insulate Cerainies 

Protection of low temperature metals 
for hot ends of engines can be gained 
by use of a thin film of a bright metal 
such as gold or platinum mcr tlic first 
coating of poreclain enamel ceramic. 

These non-tarnishing mctnls wii! re- 
flect mast of tlic infra-red cnergs radi- 
ated at tlicm b\ Hic glowing gases and 
so iicip to prevent tlie ceramic from 
suffering extremes of tlicrmal sliock. 
The ceramics by themselves invite 
infr.i-rcd absorption .since thc\ arc not 
only rough surfaced l)ut usually dark- 

Platimim over n ceramic coating, for 
example, would enable a rclatis cly low- 
temperature metal part to exist in an 
1800F tailpipe gas stream. Tlie expense 
might not he as proliibitiic as one 
would expect- In films of the thickness 
considered (5 niilliuntiis of an inchi it 
only takes S17 worth of gold to cover 
50 .sq. ft., according to Robert i.anglci. 
Ilanovia Ceramic Dept., East Ncw'ark, 
N. J. 



Daring advance concepts — like the 
flying submarine and airplane- 
launched landing craft — have most 
recently stemmed from AAE draw- 
ing boards. At the same lime. All 
American has designed and pro- 
duced universal landing gear, air- 
borne winches, scat ejection trainers, 
and a wide range of energy absorp- 

Engineers, investigate your career at 
AAE today. 
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High Speed, Altitude to Alter Pilot Rules 


By' Rii»scll Hawkcs 

Langley AFB, Va.— Pilot tecliniqucs 
will be changed markedh' as speeds 
puss Mach 3 and as manned flight out- 
side the earth's atmosphere becomes a 
predictable thing. Researchers must 
forecast problems the pilot will face 
and seek solutions. 

NACA scientists here have built 
simulators to expose the pilot to an- 
ticipated control problcm.s in the rela- 
tive safety of the laborators-. One is 
capable of simulating the longitudinal 
stability and control problems en- 
countered in any tspc of aircraft from 
W'orld War 11 fighters to manned bal- 
listic missiles and sp<icc craft. It is 
es’cn capable of subjecting the pilot to 
some of the G loads encountered in 
stabilizing oscillations caused by atti- 
tude disturbances. 

Long Oscillations 

In simulation of fiiglit at the upper 
edge of the atmosphere the pilot finds 
that the period of oscillations caused 
by attitude changes is nuich longer 
than those at lon'Cr altitudes. Damping 
effect is small because of low dy namic 
forces on tlic airplane surfaces. For 
the same reason effectiveness of con- 


trol surfaces is slight and correction 
of a disturbance must be early, large 
and quicklv rts'Ctscd to asoid long 
swings to the opposite side of the de- 
sired attitude. Because amount of dl- 
s’crgcncc and recoscry time arc likely 
to be large, it is difficult to tell when 
proper correction has been applied. 

Is'.^CA pilots feel that greater con- 
trol force, possibly presided by jet re- 
action. would ease the problem 
considerably. Howeser, committee's sci- 
entists arc not all convinced of this. 
Spoce Control 

In space, of course, there is no 
aerodynamic force and no damping of 
oscillations. Once established they go 
on indefinitely without some type of 
positive correction as could be applied 
by reaction controls. 

Attitude oscillations at extreme al- 
titudes can be prevented to some ex- 
tent bv delicate control handling and 
the realization that fast concctions arc 
impossible. In this way it is possible 
to as’oid rotar\' inertias which arc great 
enough to overcome dynamic stability 
and available control forces. However, 
this delicate handling is a full-time job 
and the pilot's attention is usually re- 
quired clscuherc. 


Command control systems are be- 
ing studied by N.ACA as an answer to 
this problem. Most far ored by NAC.\ 

E 'lots is a system based on a rate gyro. 

ite of attitude change produced by 
the system is proportionate to control 
stick displacement, and the system 
determines hosv inueli control surface 
moscinent is needed to hold the de- 
sired rate. It could also limit rate to 
keep tofaty inertias within controllable 

A big ads’antage of such a system is 
that it automaticallv adjusts to cope 
svith the rapidly changing control ef- 
fcctisencss and acrodsnamic damping 
that might occur in re-entry to the 
atmosphere. 

Tlic command control system can 
also be designed to handle the more 
complex phenomenon of roll coupling, 
which actu.iUv consists of two types, 
one caused by inertia forces and the 
other b\' aerodynamic forces- 
Airplone os Rotor 

Inertia roll coupling is gyroscopic 
precession in which the airplane is the 

Rotation in any direction tends 
to be translated into the plane parallel 
to tlic axis of inertia, tlic line about 
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which the weight of the aircraft is 
centered. 'I'hereforc, as the aircraft 
rolls, it ya«s. 

As the aircraft approaches a stable 
flat spin, force of the precession in- 

For this reason, inertia roll coupling 
is more difficult to control at high an- 
gles of attack. Orientation of the air- 
craft is closer to the plane of stable 
rotation at the outset. 

Shorter wings and the concentration 
of sveight in the fuselage of high speed, 
high altitude aircraft result in a lower 
roniiig moment of inertia and higher 
pitching and yasving moments than 
those of past aircraft. This increases 
the threat of the inertia coupling. 

.^crodvnamic roll coupling results 
front high rate of roll, 'nre helical 
path of the vertical fin in a fast roll 
can become angled a«av from the line 
of flight sharph- enough to create side 
loads which produce a yaw. 

With the conimaiid control system 
the pilot oo longer controls surface 
deflection dircctlv. This being the 
case, he no longer needs tlie leverage 
supplied bv a long floor-mounted stick. 
N.\C.^ pilots base been using a four- 
inch. armrcst-inountcd stick and favor 
it over the long stick. They rc|)ort that 
best control is obtained by holding it 
like a founfain pen because the fingers 
liaie freer and finer moicmcnt tfian 
the arm and wrist. It has been .sug- 
gested that better control might be 
possible with the stick siispaidcd from 
above where its pisot svould be closer 
to the wrist and finger joints. 

Slower Responses 

I'lying a supersonic problem in the 
stability and control simulators shoivs 
that control pressures arc hcasier and 
responses arc slower than in subsonic 
flight. 

Sndclcu control pressures cause sio- 
Icnt high frequency oscillation be- 
cause thcT' disturb attitude without 
allowing time for the flight path to 
change. There is little damping at 
these speeds and it is impossible for 
the pilot to eorrect because the period 
of the stabilizing oscillation is shorter 
than his iiiiniiniim reaction time. Ills 
corrcctisc actions may actiialK come 
into phase with the oscillation causing 
it to diverge. 

If the pilot takes his hands off the 
controls the bouncing will gradually 
he damped- In operational Using, limv- 
cs'cr. it is not aluass possible to leave 
the airplane to its o«ti dcsiccs. 

In gunners', weapons must he 
brought to beat on the encms. In a 
turn, buffeting makes this difficnit. 
Pilot induced oscillations make it 
neatly impossible. Considering the fact 
that the pilot must concentrate on an 
external problem mthcr than the fine 
control handling which can avert dis- 


Checked to your specifications 
...Shipped to your schedules 



Ex-Cell-O produces actuofors ond 
assemblies in volume for jet planes and 
guided missiles. 

You con rely on Ex-Cell-O to handle 
your precision production and assembly 
work on schedule; to lend you any ossist- 
once required to solve your individual 
problems. For information or a quota- 
tion, write, phone or wire the Precision 
Products Division of Ex-Cell-O. 

EX-CELL-O 

CORPORATION 



furbanccs. it is apparent that tiic num- 
ber (tf hib "’ill he rctluced. 

Stiibilih- aiigmcnt.-ition systems have 
been dcrclopcd "itb good sensitivit)’ 
and sliort enoiigb reaction time to 
cope "itli the short period oscilla- 
tions. One is used bs N.\CA in con- 
jiinctioi! with its cnnnnand control 
sssteni. 

The stabilitv and control simulator 
at Lan|lcr consists of a cockpit section 
mounted on a high speed clcsiitor in a 
two-stoiT, half-c\lindrieal shaft. The 
cockpit is set on trunnions so that its 
pitch angle can be controlled by the 
pilot. .\ nose-down angle causes the 
cockpit to descend. .\ nose-up angle 
causes it to rise. Tlic half-cyfindrical 
shaft is a light blue screen on which 
a cross-hair is projected ftoni the cock- 
pit section. red ball on a wire pro- 
rides a target "bicii can be raised or 
lowered b\' the operator on the floor 
or programmed to gir’c a varying rate 
of relative altitude change similar to 
the apparent ruriation caused in a 
gunnery run by closure "itli the target. 

When initiating a uerv pilot, stand- 
ard practice is to start "ith simulation 
of a ^Vorld ^\’ar II fighter, advance 
to a high supersonic type at an alti- 
tude of perhaps sO.OOO ft. and then 
to a rocket in the outer edges of the 
atmosphere. Crashing against the ele- 
vator stops is the pciialb for failure. 

,\s vet the programmer has not been 
set np and the cross-hair and target 
analogs to a gunners’ problem is mis- 
leading. With a constant and imme- 
diateh’ sisiblc change in relative 
altitude, the problem is essentially 


that of filing formation without visual 
teferenee to aiivthing but the lead 
plane. .\ change in attitude produces 
the same visual effect as a change in 
relatis’e altitude. 

Jet reaction control is an apparent 
^iln|)lc solution to the problem of con- 
trol outside the atmosphere, but it has 
problems. One is liim best to modu- 
late the thrust of the jet units. -N.\C.A 
has built another ingenious siimilatot 
to pros’ide a first-hand taste, nicy call 
it “the iron cross," which is «liat it is 
-hs’O I-beams crossed and balanced 
upon a fulcrum. The pilot's seat is on 
one beam-end and pressure jet nozzles 
arc loc-jtcd on the other three. Con- 
trol power is supplied by compressed 
nitrogen. ’Hie iron cross can be con- 
trolled about all three axrs. 


Red Life Jackets 
For Crews Are Shown 

Brilliant red life jackets for the ex- 
clusive uSe of etc"’ ineinhers of over- 
water passenger flights were demon- 
strated by .’\it Cruisers Division of 
I'he Garrett Corporation. Purpose is 
to distinguish crew from passengers, 
allowing the fonner greater effective- 
ness in hel|)ing passengers through safe 
ditching procedures and into life rafts. 
J'he distinetii'C life r ests "ill also help 
tressmtn to distribute themselves 
cquitabK among the life rafts. Success 
of the jacket identihcatioii coloring has 
led to plans for providing all future Air 
Cruisers life rafts "’ith easih identified 
colored striping at boarding stations. 



Doman ASW Helicopter Model 



Wanted: 

Design and 
Development 
Engineers 


M any new airctift— like the McDon- 
nell Voodoo shown on che facing 
page — are equipped with Honeywell 
Autopilors, and other Honeywell aiicrafc 
comiol systems. And Honeywell’s accel- 
erated development programs call for 
many mote such advanced systems to be 
produced. 

Design teams now being formed offer 
exceptionally exciting careers to cteacive 
engineers capable of designing compo- 
nents and systems for— 


INERTIA!. GUIDANCE 
FLIGHT CONTROL SYSTEMS 
LIQUID MEASUREMENT 
SYSTEMS 

INTEGRATING GYROS 
DIGITAL COMPUTERS 


Ac Honeywell you’ll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
foe technical instructions. 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is requited. 


Consider these advantages 

• Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmospheic. No commuting. 

• Travel and moving expenses paid. 


• Firsc.taie salaries, insutance.pension 
systems, plane and technical facilities. 


• Honeywell, leader in control aystems, 
la a sound diversified growth company, 
continually expanding, that offecs peema- 
nenc opportunity to you. 


Write to us 

If you are interested in a career at Honey- 
well, call or send your resume to Bruce 
D. Wood, Technical Director, Dept. T-l, 
1433 Stinson Boulevard N.E., Minneapo- 


titioii was displaved ptiblich foi first time iit rctxnt show sponsnred by New Kngliind 
Region of the Ametitun llclicupter Society .it Danbiiit, Cnnn. 'ilircc General Klcclric 'l’38 
turbine engines ate to be nested mi top of fuselage behind the cockpit, ’[’ail hinges over 
lop of tlie fuselage, and the main lotor blades fold to facilitate storage aboard eaniers- Gross 
sseight will be about 17,000 lb. Ri-lractable launchers for .kSW wea|>oiis ate In luselage. 


Honeywell 
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McDonnell’s two top “Voodoo” fighters fly with 
Honeywell Autopilots. The classified F-101B 
(sister ship to the F-101A shown) has the new 
Honeywell MB-5 Autopilot, which does more 
for the pilot than any other flight control system 
ever designed. A primary feature of this 
autopilot is a universal coupler for automatic 
ground control intercept, for instrument landing, 
and fire control. The MB-5 is another 
example of Honeywell Aero leadership in high 
performance control systems. 


AERONAUTICAL DIVISION, M I N N EAPO LIS-HON EY WELL 



Swedish “Double-Delta” Design Goes Into 


The Sveedish air force’s Dragon— 
1 one-man, all-weather interceptor of 
unusual "double-delta” configuration— 
is in Quantih' production at the Saab 
Aircraft Co.. Linkotping, Sweden. 

Gross weight of the Jj"! Dragon is 
under 20,000 lb., fullv loaded and 
reads- to fight. Powerplant is a Rolls- 
Rosce .\\oii. presumably the afterburn- 
ing R.\ 2S rated at 10.000 lb. without 
afterburner. 

Swedish .Air Staff spokesman has 
said the J15 can attain speeds well 
above Mach 1. Wingspan of the plane 
is about 3s ft.. anJ length is about 
50 ft. For cnm|)3tison. the wingspan of 
Convair’s F-102A is about 38 ft., and 
its length is about 6S ft. 


First protots’pe flew about one year 
ago. and three prototypes arc now fly- 
ing. .A fourth airframe was built in 
the experimental program for static 

The Dragon was dcs eloped to an air 
force requirement outlined in 19-19: 
"to intercept enemy bombers in the 
transonic speed range." Sueden's prob- 
lem took on a more localized nature 
because of the airport situation; any 
interceptor would has-e to have high 
rate of climb and be able to operate 
out of the rclatiselv small Gelds avail- 
,ible. 

Siipcr.sonic speed in le\cl flight was 
-inother requirement and the major 
rc-ason that Saab engineers under Assist- 


ant Chief Engineer Erik Bratt started 
with the delta layout. 

Their first approaches planned a 
delta wing aircraft of low aspect ratio, 
which would liase the necessary low 
drag witli an airframe big enough to 
carry the fuel and weapons load re- 
quired on the nii.ssion. 

But the\- found flaws in their design, 
mostlv eomicctcd with the center of 
graiitv location. To get it aerodynamic- 
ally correct, ther- felt the fuselage had 
to be lengthened, and thus the air- 
plane would be longer and heas ier than 
neccssatv, 

Somebodv suggested the "double- 
delta” layout at that point, and it ap- 
peared to offer the solution. The area 




Production 


distribution of the wing could be ad- 
justed to give an optimum position of 
both aerodynamic center and center 
of gras'its. It looked like the final 

All that remained was the proof t«t- 
ing. 

I'lic double-delta knout was devel- 
oped in wind tunnels and with the 
Saab 210. a tim- tcstarcli aircraft svitb 
the general aerodynamic form of the 
J33. then in the design stage. 'Ihi- 210 
design began in the summer of 1930 
by a team which later became the 
nucleus of the 300-man organization 
responsible for seeing thremgh the J53. 

The wind tunnel work wa.s snpplc- 
niciitcd by control-line models, ftown 
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FIRST PROTOTYPE on ground shows basic simplicity of the ten-ton interceptor wliieli will enter senice dining nest few years. 
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to get a mialitativc approacli to some 
of the ptouleiiis of fliglit. Saab’s own 
ttaiisonic tumid, dci'dopcd at speed 
to back up the Ji5 program, began 
test work in tlie spring of 1952- 

Other models of the J3i were flown 
into water coveted with aluminum 
|)owder to .studi- the flow behind tlie 
plane. This l isiial flow technique giies 
photographic evidence of tlie flow pat- 
tern in the wake. 

But mucli nuirc than tunnel work 
was required. I'hc J35 was the first 
Saab .supersonic design, and it meant 
much theorctital work. 

Spcci.il courses were established in 
supersonic thcoiv to give the engi- 
neers familiaritv with tlicir new task. 
Computers. br>fh at Saab and the gos- 
ernment-owned unit in Stockholm, 
were utilized and arc still used for re- 
finements in the analyses. 

Other tests aids included a eannon 
to shoot birds at supersonic speed 
against the windshield of a mockup, 
special hydraulic system and fuel sys- 
tem test figs, and a static test rig using 
more than 5.000 strain gages. 

Soviets Plan 100-Ib.. 
20 -24-in. Satellite 

Designs for the USSR's first artificial 
satellite— scheduled for launching next 
year— call for a hollosv aluminum splicrc 
not over 20-24 in. in diameter and 
weighing almost 100 lb., according to 
a leading Russian physici.st. 

Prof. Gcorgi Pokrovsky, writing in 
Mo.scow News, says that such a satel- 
lite must he launched on its course 
from a rocket at a height ranging from 
IR5 to 810 mi. He added; 

"To resohe around the earth, the 
artificial satellite must have an initial 
sjjccd of 5 miles per second. This 
speed can be achieicd by multi-stage 
rockets. ,\ccording to one of the de- 
signs. the rocket will consist of three 
sections. The first takes the artificial 
satellite to an altitude of 50 mi., the 
second to an altitude of 200 mi., and, 
finally, the third giscs it sufficient speed 
to begin circulation around the orbit of 
the earth. 

"According to some of the calcula- 
tions, this rocket must weigh almost 
150 ton.s, which is approximately ten 
times greater than the largest existing 
rocket. Other calculations put its weight 
at a lower figure. It could be launched 
with the help of a ttirbojet engine 
mounted on an airplane. 

"Enormous technical difficulties have 
to he oicrcome to create artificial satel- 
lites. Eor instance, to aehiei’c the .speed 
of 5 mps., this rocket must have a fuel 
tank weighing many, many times the 
weight of the rocket itself. In modem 
rockets, the weight of fuel is only 75- 
80% of the oi-crall weight.” 
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HARD WORK IN ICELAND— Supporting an aerial survey 
team in Iceland, this Sikorsky M-19 of the U.S. Air Force 
carried personnel and supplies between ship and shore 
bases. In 23 flying hours, the helicopter carried 41 people 


and 47,000 pounds of cargo. This is a good example of 
how rugged Sikorsky helicopters can operate from very 
small areas, with minimum support facmties, and under 
a variety of weather conditions. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



FIRST S-58 TO BEIGIUM-The first unite of a fleet of 12- 
passenger Sikorsky S-58Cs have been delivered to Sabena 
Belrian World Airlines. Sabena will opierate the fleet on 
its European routes. Larger and more powerful than the 
^5s Satena now flies, the S-58C, named the Continental, 
cruises at 105 miles per hour. 



lOOOlh S-55 — B. L. Whelan, general manager, and Igor 
Sikorsky, engineering manager, mark a milestone in 
production of transport helicopters with completion of 
this lOOOth Sikorsky S-55, a Marine Corps HRS. Two 
newer and larger helicopters are also in production, the 
S-58 and the twin-engined S-56. 






AIRLIFT DEMONSTRATION— To show evacuation techniques 
in the removal and transport of light aircraft, an Army 
Sikorsky H-34 helicopter carries a Cessna L-19. The demon- 
stration and the suspension arrangement were worked out at 
Fort Sill, Oklahoma, site of the Army’s H-34 transition school. 
The Sikorsky H-34, the Army's newest helicopter in oper- 
ational use, can carry cargo loads of up to two tons or 17 
combat-ready soldiers plus crew of two. 


SIKORSKY AIRCRAFT 






MORE THAN MUSCLE 



The airplane changes radically, and 
product requirements with it, but man remains 
much the same. Today it requires more than 
muscle to bridge this ever-widening gap between 
‘■Century-Series'’ aircraft and unchanging man. 
At G.M. Giannini & Co., Inc. over 30 different types of 
engineers are combining technological skill with scientific 
knowledge to help bridge this gap. 
Let this experience work for you by calling in your Giannini 
field engineer. You will gain from his ability and from the 
Company’s decade of experience in solving instrumentation 
problems for major airframe manufacturers. 
When accurate, reliable instruments and controls are 
demanded, specify Giannini precision-crafted 
products . . . products which are created 
with more than muscle. 


GianmnUquipped North A nierican F-IOOC 
undergoing visual check prior to lake-oB. 



Engineering positions are open at several Giannini locations lor career-minded young men — write for details. 
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West Coast Survey Stirs Avionic Moves 


By Philip J. Klass 

At least 15 Eastoin and Midwestern 
electronic coniponciit manufacturers 
are expected to set up \\'cst Coast cn- 
gineeting-nianufdctuimg facilities as a 
direct result uf .1 recent sur\c» which 
revealed that Southern Caiifoniia's 
billion-dollar-a-ycar electronics industry 
ii dissatisfied over its relations witli 85 
Eastcm-Mid«cstcrn \endors. 

i''aiUitc to provide adequate engineer- 
ing liaison, excessive deliver) time and 
transportation costs were the principal 
criticisms leveled at "foreign” suppliers 
in tho survey, conducted bv the Los 
Angeles Cliambcr of Cmnnicrcc. Los 
Angeles area equipment makers buv 
more than 50% uf their compqncnti 
ftom outside tlie Southern California 


Research Ideas 

The survey also pinpoints the tvpc of 
components that need more research 
and development effort, in tlie opinion 
of Southern California equipment 
manufacturers. Tlie survev results are 
based on returns from 146 companies, 
representing 29% of those in the urea 
and wliosc gross sales represent mote 
than 50% of tlie are.i total. 

Tlic survev' results constitute both a 
warning and notice of opportnnitv for 
component manufacturers, for example, 
it: 

• Disclosed that 85 Eastem-Midwestein 
firms could ini]jrove their sales and 
service to the local industry bv locating 
an engineering-manufacturing facilitv 
in the Southern California area. (The 
survey report docs not list the compa- 

teams are visiting each of 85 to dis- 
cuss the suncy results. Visits to date 
have led 15 firms to commit themselves 
to set up West Coast operations.) 

• Urges better engineering liaison bv 
using field/s;ilcs engineers instead of 
non-technical salesmen. 

• Reports that off-the-shelf components 
generally fail to meet the qualitv and 
environmental standards needed for ad- 
vanced militarv svstcms. 

Behind The Survey 

Tlic recent Chamber of Commerce 
survey vv.is a follow-up to a pro’ious 
one made in 1954. resulting from a 
critical component sliortage that liad 
developed in the area. At that time, 
Los Angeles area industry felt that it 
was being seriously handicapped by 
higher costs resulting from excessive in- 


ventories which had to be maintained 
to compensate for transportation de- 
lays, and because of inadequate vendor 
engineering liaison- The 1954 survc)- 
was made with the view to exposing 
critical areas and encouraging local in- 
dustry to fill the voids where possible. 

'Hiis spring tlie Cluunber decided to 
le-survey the sitiuitioii. It formed an 
Electronic Component Development 
Committee with key industry repre- 
sentatives, headed by Gen. Harold L. 
George (CJSAl' Ret.), former gcner. 1 l 
manager of Hughes Aircraft Co. 
Excessive Delivery Time 

In its survey, Los Angeles area equip- 
ment manufacturers were asked for de- 
tails on their "critical" components— 
those posing quality, jirice, and/or de- 
livery problems. .\ breakdown shows 
that approxiniatciv- 90% of the critical 
items listed is imported from Eastcra- 
hfidwestern vendors; the balance is 
bought locally. 

WTicn asked the following questions 
on eacli of 34 different types of critical 
components or raw materials the re- 
sponse was as shown: 

• Is delivery time excessive?: 389 "Yes,” 
30 ‘'No.” ■ 

• Are transportation costs excessive?: 
121 "Yes,” 242 "No." 

• Is engineering liaison inadequate?: 
167 "Yes," 209 "No.” 

A breakdown of the distribution 
channels employed indicates tliat ap- 
proximately 78% of the critical com- 
ponents are purchased tlirough manu- 
facturers representatives. 10% ate 
bought direct from the manufacturer, 
another 10% through jobbers, and the 
remaining 2% through wholesalers. 
Price Differential 

The survc)' asked Los Angeles equip- 
ment makers vvhctlicr any components 
purchased from Eastern and Midwest- 
cni manufacturers were priced lower 
than comparable camponciits made 
locally, despite possible transportation 

To this question, 55% replied "ves,” 
35% rcplio3 "no” and 10% declined 
comment. 

The survev asked which ‘'imported” 
components kad the price edge and the 
approximate price differential. The 
greatest price differential existed for 
a.c. solenoids (100-200%), brass tubing 
(100%), RF coils (90-75%) and sele- 
nium rectifiers (60%). 

When asked whether closer engineer- 
ing and design liaison between com- 


ponent and equipment manufacturer 
was becoming more important, 94% 
answered in tlie affirmative. 

Non-standard components arc fast 
becoming the rule rather than tire excep- 
tion, as the result of demanding en- 
vironmental requirements for new 
weapon systems, the survey report in- 

A number of those surveyed ex- 
jircssed the view that component mak- 
ers arc not keeping abreast of equipment 
icqnircmeiit needs and arc failing to 
:iiiticipate future requirements. 

However, a significant mlmbcr of 
respondents indicated that the equip- 
ment manufacturer's engineers must 
work more closely with component 
m.ikcts to give them as much technical 
data as is available on their program re- 
quirements. and mu.st take the initiative 
to notify the component maker when 
new problems or requirements arise in 
tiicir programs. 

Tire survey report notes that "en- 
gineering liaison between the Eastern 
vendor and the local manufacturer is a 
niaior problem. Many Eastern firms 
have helped this situation by establish- 
ing an engineering facilitv in the area 
or b\' working very closely witli local 
representatives. Local warehousing of 
components bv Eastern \cndors who 
base engaged the services of a local firm 
for po.ssible tc-dcsign and engineering 
on a contract basis seems to be increas- 
ing in popul.irity.” 

Where R & D Is Needed 

3Vhcn asked which components ate 
most in need of R D effort to meet 
cnviionmaital requirements, the survey 
replies indicated the following, in order 
of frequent)' listed: 

• Relays— subminiaturc. thermal time 
dchn, stepping sequence, telephonc- 

• Silicon transistors, 

• GctmaDiuiii diodes suitable for high 
ambient temperature use. 

• Switclies — microminiature, rotary, 
solenoid. step|ring, snap action, limit. 

• Transformers — miniature precision 

• Vacuum tubes — subminialure shock 
resistant, high plate dissipation types- 

• Servo motors. 

• High teinperatuie wire. 

• Photo cells. 

• Electrolytic capacitors. 

Copies of the survey report on elec- 
tronic components can be obtained by 
writing to the Industrial Dept.. Cham- 
ber of Commerce. 404 South Bixel 
St-, Los Angeles 54, Calif. 


AVIATION WEEK, Ocic 


s, 29, 




Early Forerunners of New USAF 
Instrument Display Disclosed 
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Satellite to Utilize 
Small. Light In>erter 





North American Aviation has effectively 
resolved the increasingly critical heat transfer 
problem by installing Swedlow's recently 
developed heat-reflective plastic laminate in 
no less than sixteen vital comixments in the 
F-KK) Supev-Sabre jet. 

This light-weight laminate (.(I6K' thick, weighing 
.530 pounds per square foot) shows a temperature 
drop from 120U°F on one face to 560°F on the 
other face after prolonged exposure. 

Must important, it is light in weight and 
can be easily molded to any shape. It you 
have a heat transfer problem, investigate 
Swedlow heat-veflective laminate. 




THE CORD HAS BEEN CUT 


Man has at last severed the lie that bound him to 
Ivlother Earth. Gyroscopic stable platforms and inertial 
7iavigation systems can now free him from all terres- 
trial sources of information ... In the outer regions, 
where the terms Up, Down, East and ■\\’est are mean- 
ingless, these fantastically accurate instruments compute 
position, course, and attitude entirely without reference 


to maps bused ujion the I'arth's surface . . . Lear has 
2 >wii{cirtl the design and jjrocluction of inertial stabilL- 
xation and navigation systems. Today these devices 
guide and , 'abilizc man':, most advanced mis.siles and 


aircraft. Tomnnowlhev .'.i'. 
oi ieiit and conlrul sjjai'- 
craft yet to bo devolopv 
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verier with similar rating, has been 
devclopctl by Elcctrostnids Corp,, 
North Hollvwood, Calif. 

The new Model CW-1029 will be 
used to supply power to the servos of 
tlie second stage rocket for Project 
Vanguard (Earth satellite). It weighs 
51 lb., and has a volume of 96 cu. in. 

The new ftansistori7.ed inverter is 
rated at 300 va. to altitudes abm’e 
100,000 ft-, and reportcdlv lias a fre- 
qucncs' stabilitv of 0.2 cvclcs. or i%, 
eonsidcrablv better than comcntional 
rotating inverters. The CW-1029 op- 
erates at 60-70% cfEciciicy. also some- 
what better than small rotating in- 
verters. Harmonic content docs not 
exceed 5%, according to the manufac- 

Electrosolids says its inserter will 
not produce more than 0-25% s'oltage 
modulation wlicii subjected to IOC. 
sibrations over the range of 10 to 2.000 
cycles. The device reportcdlv requires 
no sera’icing throughout its estimated 
life of more than 10.000 hr. 

Eicetrosohds makes two types of 
transistorized inverters. Tlic high fre- 
quency stabilih- model cited above 
uses a temperature compensated tun- 



Balloon Housing 


inllatcd aluminized fabric balloon enclosed 
ill air-inflated lionsing. is another application 
for ■Wcstinghuusc Electric's ncwlv dcieloiKd 
farabaiioon techniques t.WV Oct. 22, p. 94), 


iim fork for its ftequenev' refcrcnce. 
Thc othet model uses a temperature 
compensated LC network and gives a 
frequency stability of 5%. Either type 
is asailabic with a -100 or 5,000 c^. 
output. 

Manufacturct's address: 7436 Varna 
Arc., North Hollywood, Calif. 

Expansions, Changes 
In Avionics Industry 

Electronic Communications, Inc., 
wholly owned subsidiary of .Ait Asso- 
ciates, loc., has established new tc- 
scateh laboratory in Baltimore. Tempo 
taty headquarters ate at St. Paul St. 
and Uniiorsity Parkway, but new 
facilities near Johns Hopkins University 
are to be completed by spring. 

Other recently announced changes 
and expansions include: 

• ScA'oniechanisms, Inc. has opened 
new corporate offices ;it 445 Park .Aw.. 
New York City. Offices previously were 
located at company's Eastern Division 
plant at U'estbuty. N. Y. 

• Buindy Coipoiatiuo is new name of 
the former Bunidy Engineering Co., 
Inc. of Norwalk, Conn. 

• Electro-Mcasurenicnls, Inc. has 
mos'ed into new 26,000 sq. ft. plant 
at 7524 S. W. Macadam Avc-, Port- 
land 1, Ore. 




get in on the birth 
of new ideas 
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BUSINESS FLYING 



PIPSR COMANCHE will be produced in two models, one with 180 hp. engine as in protnhpe, the other with 250 hp. engine. 


Piper Expands Line to Meet Sales Goal 


By Erwia J. BiiIbaD 

Lock Haven, Pa.— Target of S8fi mil- 
lion in retail sales of business and 
utilih' aircraft in 1957 was put before 
Piper Aircraft Corp. distributors and 
dealers during their 16th annual meet- 
ing here last week. 

Next year’s sales goal does not take 
into account Piper's new four-place 
PA-2-1 Comanche, which the cninpaiiy 
will start delivering to distributors 
sometime next .April. s.iles manager 
I. \\'. (Jake) Miller told .Aviation 
Wekk. He also rescaled that the corn- 
pans is developing tsvo basic models of 
thc 'P.A-2-t- Thes svill be; 

• Comanche-isd, powered by a 180- 
lip. Contincnt.il 0360, and priced at 
approximatclv 513,500. Delis’cries be- 
gin next year. 

• Comancbe-250 posscred bv a 250-hp. 
Lycoming 0540, which will be as-ail- 
ablc in 1958 with a price tag of about 
516.900. 

The latter model is one that Piper 
hasn't talked about before. Tire cam- 
pans envisages fesv problems in adapt- 
ing the basic Comanchc-180 airframe to 
the more posverful engine; a production 
Comanclic-180 svill be modified next 
sear as a testbed for the 1958 airplane. 
Second Prototype 

The 1957 Comanche has oser 100 
hr. of fiiglit test time: a second proto- 
ts|)C has been awaiting delivers' of some 
equipment and is scheduled to start 
flying tills month. Some changes are 
noticeable on the second prototype; 
for example, the nose has been ex- 
tended approximately four inches to 
alkisv for nosesvhecl tras'cl in retrac- 
tion. 'ITiis ssas necessary wlicn Piper 


sssitched from rubber shock absorbers 
to the conventional air-oil typo. I'lrc 
revision liasiTt resulted in drastic 
change in the airplane's balance and 
the longer nose probablr- will improve 
the airplane’s lines. Under considera- 
tion is an electrical retraction s\-$- 
tem for the landing gear. Esaluation 
of equipment needed Iras indicated 
th.it the motor actuating an automobile 
scat movement could be readily- 
adapted. 

The 1957 and 1958 Cnmanchcs will 
be offered in three models as tliC rest 
of the Piper lino is: Standard. Custom 
and Super Custom, ’llic differences 
are in the equipment installed. The 
ai^laiies will have proi ision for three 

Piper isn't discussing detailed speci- 
fications and pcrforimuice beyond saying 
that the Comanche will out-perform any 
airplane in its price class. Company 
officials fninfciv admit that the 1957 
Comanche is aimed at meeting tire com- 
petition it Iras been getting from 
Cessna's ISO and 1S2. 

.A well-rounded line has become a 
neccssiK in building sales volume. 
Piper points out, for example, that 
when it introduces a customer to using 
a Tri-Pacer for business flying, the cus- 
tomer mav find he is extendine his 
operations and needs liiglrer perform- 
ance. Since Piper had nothing more 
advanced in the singlc-euginc class to 
offer him. he went to a ISO or 182. 
Parallel situations arc experienced by 
most of the business and utility plane 
builders and bas'C been the reason for 
the spurt in nesv designs and a wide 
range of types making up the manu- 
tactuicrs’ roster in recent years. 

It is too early to measure the ini- 


|Mct of tlic nesv Comanches on the 
company future dollar volume. Piper 

It is not yet taking orders from 
its distributors, altlumgli indications 
arc tliat they base a large numhci of 
buyers committed to taking the first 
ISb-hp. P.A-24s available after demon- 
strators are delivered. 

Standord 1957 Line 

Promotion of the Comanche prob- 
abh' ss'ill begin before tire end of this 
year, but witli deliveries to customers 
some months away. Piper’s distrib- 
utors will be showing and selling the 
ciimp:mv's line of .Apache light twins, 
Tri-Paecrs and Super Cubs. Unit sales 
ate expected to increase some over 
1956. but not greatly. 

In tlic sales year just past, the fac- 
tory delivered 2,279 airplanes with a 
retail value of approximateh' 530 mil- 
lion. This was approximately SI mil- 
lion oser the quota set by the sales de- 
partment at last year’s meeting. Ex- 
port sales ran about 16%, or 1% over 
the previous year. Sparc parts salucd 
at about 52.5 million were delivered 
bv the factory. 

’ I'hc 1957 -Apache is similar to the 
pres'ious model with some technical 
improvements such as addition of s 
taxi light on the nose gear as standard 
equipment and a revision in the starter 
wiring system that reduces line voltage 
losses and improves cold-weather 
starts. Higher capacity carburetor heat- 
ers har e been installed and carburetor 
air temperature gages arc standard 
equipment. Throttle, propeller and 
mixture control can be positioned 
quickly tn desired settings using gr.idu- 
ated scales nn the tacesvays with 
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numerals going from one through five. 

A Piper test pilot noted that the 
change he liked most was rcsision of 
the engine starting system. It now 
consists of a handy switch located on 
the upper loft section of the panel. 
Fotmerly two buttons were located for 
this purpose on the losvcr left side. 
.Additional soundproofing has been 
added to the 1957 Apache plus a rub- 
ber-backed floor-mat to lower cabin 
noise les els. 

Exterior Change 

• Most noticeable exterior change is 
the new standard color schemes: Day- 
tona \Vliifc cabin top to reflect sun 
rays and keep cabin temperatures 
down, black nose and engine nacelles 
to reduce glare, and a choice of Pasa- 
dena Rose, Cadillac Red or Kev AVest 
Blue for fuselage and wings with black 
and svhitc trim. Similar paint is offered 
for the 1957 Tri-Pacer. 

About 650 Apache twins have left 
Lock Haven thus far. In tlic past year 
they- accumulated 50 million ait-miles 
including 24 transatlantic flights. 

All 1957 Pipers show higlrer prices, 
due to increased material, labor and 
equipment costs, although contpanv 
officials say that some of the increases 
liavc been absorbed through greater 
efficiencies in production. 

Tiie three 1957 .Apache models carry 
tlic.se price tags {1956 prices in parcii- 
tlicscs): Standard. 534.900 (534,000): 
Custom. S37.7S0 (536,790) and the 
Super Custom, 539,590 (S37.S30). 

I'hc new Tri-Pacers arc vcr\- similar 
to last year's models; most noticeable ex- 
terior ch;mgc is addition of a small nui- 
iring board step on the right main gear 
to fircilitatc cabin access. Prices of tlic 
new models; Standard. 57,830 
(57.295); Custom, 58.430 ($7,895) and 
the Super Custom, 59,430 (58.895). 
Approximately 4,000 Tri-P.icers arc 
now in sersiee, the company reports, 
and they are c.ich averaging about 330 
flving hours annually. 

’Hie Super Cub and P.A-18-A tan- 
dem two-seaters varv little from prci'i- 
ous models. Prices this vear for the 
P.A-18 -9S" Standard, 55,295 (54.795); 
Dc Luxe, 55,920 ($5,420). Standard 
P.A-18 "150" will be 56,595 (55.995); 
the De Luxe 57.020 (56,320). .Agri- 
cultural P.A-IS-.A Standard model will 
cost 56,780 (56,145); the De Luxe 
57.205 (56,470). 

Lease Program 

111 response to distributor demand. 
Piper lia.s developed an aircraft leasing 
program with International .Aircraft 
Leasing Co.. San Francisco, Standard 
plan co'crs 48 months with option to 
buy at the end of this period for 1% 
of the original price or renewing the 
lease. The purchaser also has the option 
to buy the plane any time during the 
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gram, vvhicli 
Pacer, has ii 
• tently 


lonth 


. the Apache and Tri- Bermuda. Top Hat 
y payments that run K”"-- 

ize througliout the 


leasing period. 

At its annual Ixinquct last week, at- 
tended by 200 distributors, dealers and 
equipment suppliers, traditional Piper 
"Top Hat" awards for top sales teams 
went to a dozen representatives in- 


PIPER SPRAYER is fitted with floating booms that swing back if they strike object. 
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ENGINEERS 

APL-An Organization 
Of And For Technical 
Men And Scientists 

The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni- 

for technical men and scientists. 
APL is organized on a horizonal 
basis; responsibiiity and authority 
are given in equal measure. Scien- 

decision-making positions, because 
our only objective is technical prog- 


Because of its predominantly pro- 
fessional character. APL has kept 
in the van^ard. having pioneered 

sonic ramjet engine, the Navy’s 

includes the TERRIER, TALOS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 

Occupying a site equidistant from 
Washington, D, C, and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 


OPENINGS EXIST IN: 
DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal aero- 
dynamics; hypetsonics, turbulence, 
shock wave phenomena: combus- 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 

Write: Prafeseionat Staff Appoint- 


The Johns Hopkins Universi^ 
Applied Physics Laboratory 





Quota busting teams and tlicit sales 



LeTourneau Starts 
Air Charter Ser^ ice 

A major heavy equipment manufac- 
turer. user of executive aircraft since 
tlic 1950s, has established an air char- 
ter di\’ision for use of other corpora- 
tions wishing to transport executives. 
LeToutneau Air Cliarter Service Divi- 
.sion, with headquarters at Gregg 


Counts’ Airport. Longview, Tex., ter- 
minal building, is starting operations 
svitli tsvin-engine six-passeugcr Lock- 
heed 12-.A and a Beech Bonanza trans- 
ferred from the L. G. LcToiirne-au. 
Inc., fleet. .Another airplane is to be 
added later. 

Assigned bv LeTourneau to its new 
charter service are pilots Royce Barn- 
well and Charles N. llaininctt. who 
have fiosvn over 21 million passenger- 
miles transporting the company's per- 
sonnel. \V. K. Msers. head of Lc- 
Toumeau plane inaintciiancc. is man- 
ager of the new division. 

Tvpical rates for the service will be; 
a parts of six from Longview to Dallas 
in the 12-A will cost S17.50 per person, 
approximately seven cents a [jasscngcr- 
mile; rates are lower on longer flights. 
.A tsvo-hour layover at destination is al- 
lowed without extra charge; over this 
time, tlicrc will be a $5 per hour per 
plane standbv charge. 


Cooperative Program Launehed 
To Make Private Flying Safer 


New York— Four-pronged effort to 
improve prisatc Using safets is being 
developed by Comell-Guggenlicim Avia- 
tion Safety Center here in cooperation 
with privnte and business aircr.ift manu 
facturers. pilot organizations and gov- 
cminent agencies. 

Coniell-Guggenhcim beg-an the plan- 
ning as a direct result of a cunfctcnec 
at Wichita, Kan., attended by represen- 
tatives of industry and government, 
during wliicli it was pointed out that 
the [Measure flyer averages nearly one 
fatal accident for every iiiillioii miles 
flown in contrast with business flyers 
ssho average a fatal accident every 15 
million miles and commercial airlines 
which average one every 200 million 
miles flown. 

Critical Problems 

The four most critical problems that 
have to be solved to make private flying 
safer, the conference noted, are; 

■ FHglil instruction, 

• Low-level weather reporting. 

• Safer small aircraft. 

• Accident reporting procedures. 

Many pleasure flyers arc not ade- 
quately trained to use basic flight in- 
struments. conference members pointed 
out. This deficiency could be met by 
not onlv improving the flight curricula, 
but also by raising the quality of in- 
struction. 

Training aids should be studied along 
with other new methods to sec how 
thev can be fitted into a training eur- 
riculiini to bring teaching methods to 
the needs of modem piloting require- 
ments. Also, conference members 


[jointed out that increasing the instruc- 
tor's income would attract larger num- 
bers of better-qualified instructors to 
the profession, in turn raising pilot 
quality. 

Civil .Aeronautics Administration is 
studying instructor criteria to sec 
whether any changes ate necessary. It 
has culled records of instructors whose 
students liavc accidents and crashes 
earlv in their careers. 

Limited Funds 

Manv private flyers do not take ad- 
vantage of facilities made available to 
them for instrument training through 
their dealers, it was felt. Instrument 
training procedures could be overhauled 
and updated, based on studies by USAF 
and private groups— notably the Uni- 
vctsilv of lUinois-vvhich have showed 
the benefit of instruction in Link train- 
ers prior to going aloft. 

Limited funds have handicapped 
U. S. M'eathcr Bureau in adequate rc- 
[Xjrfing of lovv-lcvcl weather, the con- 
ference rioted. Commercial aircraft 
maintain satisfactorv continuous report- 
ing of conditions along airline routes, 
but private flyers have to depend on 
scattered reports from widely separated 
stations: this lack of data poses a con- 
tinually hazardous situation for private 
pilots. Needed arc additional weather 
observation and reporting stations and 
an educational program for private fly- 
ers to school them in the necessity of 
reporting conditions they cucounter in 
flight. Tlic .-Aviation Safety Center. Na- 
tional .Association of State .Aviation Offi- 
cials and .Aircraft Owners & Pilots 
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Assn, arc working on a campaign to 
implement this reporting program. 

Rapid development of low-cost anti- 
spiral devices was urged bv conference 
members since customer dcniaiids for 
high-performance airplanes with gen- 
erally attendant high wing loadings 
make it difficult to design inherent 
spiral stability and anti-spin character- 
istics cconomicallv into private planes, 
they said. .Aircraft Owners & Pilots 
Assn., currently is sprinsoring develo]> 
ment of an anti-spiral device, operating 
on pneumatic principles, that would 
cost SI 50-200 in quantity production. 

Pressure Sensors 

Being flight tested in a Piper Tri- 
Pacer, tlic unit basically cmplovs flush 
orifices under the wing tips that lead to 
sensors that utilize pressure differential 
at the wing tips to spot a spiral. .Aileron 
tabs arc proportionally adjusted to cor- 
rect the .spiral. 

Unifomi methods of analyzing air- 
craft accidents are vitallv needed if a 
dependable analysis of causes is to be 
made, the canfetenee noted. A review 
of present reporting procedures wall be 
made by the Aviation Safetv Center to 
aid integration of analytical efforts. 

Participating in the Conference; 




PRIVATE LINES 


Forest fire fighting technique devel- 
oped by U. S. Forest Service utilizes 
a dispenser tray fitted under a Bell 
-17C helicopter that can reel off 1,000 
ft. of fire hose in -12 seconds. Tray is 
jcttisonablc in emergency. 

Van Dusen Aircraft Supplies, Tclct- 
boro Airport. N- J., reports that its 
experimental scheduled route service to 
1C metropolitan airports (AAV May 15, 
p. 137) has proved successful. Firm 
takes phone orders for supplies up to 
noon of the day preceding delivery. 

Landing lights for Pi|ier Apache de- 
veloped bv Dallas Aero Service. Love 
Field, Dallas, Tex., ate approved bv 
Civil Aeronautics Administration, In- 
stallation weighs 3.5 lb., consists of 
100-watt lights focused for 300-400 ft. 
01 more from the airplane. 

Aero Coiniiiandct 560-A executive 
tiansport has been sold to Republic of 
Vietnam for personal use of Prcsirleiit 
Ngo Diiih Diem by Ait Carrier Service 
Corp., Washington, D. C. A long-range 
fuel tank has been installed so that tlie 
plane can be ferried to Saigon via the 
North Atlantic. 



for complete 
testing of 

aircraft components 


Write for book: 

"How Aetco can help you." 



AIRCRAFT EQUIPMENT 
TESTING COMPANY 


1806-12 FLEET STREET 
BALTIMORE 31, MD. 
America's First Independent 
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ESSAGE TO AMERIC 


D U S TRY 


FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way lo overcome the 
shortage of scientists ami engineers that has 
become a threat to our national security anil 
economic progress. The solution can conii^ 
only through ililigent efforts extending over sev- 
eral years to bring the supply of leclinirally 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if iiiduslr>. government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and oiir economic 
well-being and the causes of the shortage. This linal 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to oiler the best hope 
of an answer to this serious national problem. 

Soviet Methods Not For U. S. 

It is clear that no crash program, inspired by 
punic and ilesigned indiscriniinateiv lo drive 
hordes of high school students into science and 
engineering, is siiilahtc for the United Slates. 
Even if we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life. 

Any crash program, w hether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers, would be objectionable for other rea- 
sons as well. It would Jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them lo other fields for which they are heller 
equipped. And. if carried too far. it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 


The must iniporlani prubleins for the long 
run, as the preceding editorial in this series 
indicated, are in the area of ediiculion. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest. Also, 
it niust improve the (juality of high school prepara- 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 

Basic Needs in Education 

Ifiubslanlial increases in salaries of teachers 
in most of the nation's school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sliarp drop in the number 
of new graduates trained lo teach science and math- 
ematics. and of this smaller number many have de- 
cided not lo follow careers m teaching. 

Raising teachers' salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by slate governments. If, in face of rapid in- 
creases in school enrollments, local and stale resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries, however financed, 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa- 
tional system is in danger. 

At the college level also, financial aid is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifying rate. I 

But not all the educiilional problems related 
to the shortage of scientists and engineers ran 
be solved with money. Science and mathematics 
have steadily been de-einphasized as more youngsters 
have gone lo high school for terminal education rather 


How business is helping 
to relieve the shortage of 
technical manpower 

Snnminry of a 

Surrey hy McCrair-Hill (^orrenponilentx 

Sponsoring summer study |)rograms for high 
school leacliers 

Arranging cooperative worfc-and-sludy programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 
Faying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high sehno) science leaciiers for summer 
and part-time work 

Giving old, hut usable, laboratory equipment 
10 schools 

Cooperating in high school science exhibits 
Sponsoring regional science fairs 
Sending speakers and training aids to schools 
Opening plants for student tours 
Analyzing jobs to relieve engineers and scientists 
of routine work 

The McGraie'Hill Department of Economics 
ivill be glnti lo hear of any other icays busi- 
ness is helping relieve the shortage. 


than for college preparation. This de-emphasis must 
1)6 reversed. 

Techniques of instruction, furthermore, can stand 
improvement at all levels of education. Professor E- P. 
Norlhrup of the University of Chicago observes; “In 
the past fifty years . . . there has been a revolutiuiiary 
change in the charoeter of mallicmalics, yet not a 
traee of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have lo 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 
their faculties. 

What Industry Can Do 

Iltduslry has the immetliate problem of 
better iitilizalion of available teebnical maii- 
povser and the long-range responsibility of 
helping increuse our resoiirees of trained peo- 
ple. Frunlir reeruiling pracliees and reekless 
bidding up of starling salaries — finnneed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of iiieenlivrs for experienced scien- 
tists and engineers, who loo often must look lo 
sales or executive positions for adequate finan- 
cial recognition. 


Industry in many instances could make more effi- 
cient use of engineers and scientists b)’ shifting work 
Co technicians, clerical [>ersonncl and even machines. 
One company found that. 1S% of the lime of an en- 
gineering design group was spent on loutine jobs 
and lliat this valuable time could be saved l)v adding 
a technician and a clerical worker to the group. 

Other potential sources of lecimicat manpower 
could be tapped more extensively to relieve the short- 
age. Very few women have entered what has been 
traditionally a man's world, Negroes are only slowly 
gaining educational and employment npportunities 
in technical fields. And many experienced older men 
can still give useful service. 

A Good Beginning 

Much is being accomplished already in efforts to 
attract more vouiig people into scientific and en- 
gineering careers. A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizatioTis 
as the professional engineering and scientific societies 
(especially through their manpower commissions), 
the National Science Foundation, the National Re- 
search Council, the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Aiva Edison Foundation. 

Results are beginning to appear in rising enroU- 
meiits in engineering schools and technical institutes. 
Between 1951 and las! year, according to McGraw- 
Hill's aimual survey of technical institutes, enroll- 
menta in these schools rose from 40,000 to a record 
07,000. Engineering enroilments rose in the same 
period from 166,000 lo 243,000. A rising tide of 
graduates is already being made available to Ameri- 

Tbis is a good lieginning. Bui onlv wulli wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on llie part of Irusiness, govern- 
ment and education to relieve the shortage ran 
we hope to overcome lliis tlireal lo our natiunal 
seeuritv and economic well-being. 


This is one of a seiies of editorials prepared by 
the McGrau-HUl Department of Economics lo 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications, 

I’ermission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 

-V 

PRESIDENT 

MeSRAW-HILL PUBLISHING COMPANY, INC. 


Ihe Reader Is Boss 


or. . . How ABC Helps You Run The Magazine Business 

Readers who pay for magazines are always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes" is the important job of the 
Audit Bureau of Circulatioris — the watchdog of the publishing industry. 
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CAB ^ccirienf Investigation Report 


‘Missed Approach’ Ruled in Eastern Crash 



SAFETY 


Nou!...fhe NEW 



FOR BETTER BUSINESS 
FLY TO HAMILTON 



HAMILTON MUNICIPAL AIRPORT 


from flic Gr^t tree struck to the farthest 
piece of incckagc rvas 8UI feet. I£xplo- 
skm and Gre occurred immediately upon 

'1 lie Cahill and cockpit areas were com- 
pletely consumed in the ground Htc with 
the csccptiim of the lower fuselage skin 
and portions of the cabin Booting. I'he 
fuselage aft of the rear pressure hnlklicad 
and tfic center rudder Bn and purtiims of 
the stahili/cr were intact, but with surface 
scorching imlications. 'Ilic tail cone was 
found in a rclativelv undamaged condition 
witli the control booster mechanisms iii 
proper position. 

6iitir portions of the left and right 
wings had been separated from the main 
structure during the passage through the 
trew and along the grounef! The "speed- 
pack"' was torn from the bottom of the 
fuselage at ground impact- mg flaps 
were determined to have been m the 61) 
percent estension position, and their posi- 
tions ss'vre sinnnelrical at the time of im- 

Control svstenis were csainined and no 
evidence was found to indicate failure prior 

Sep^tioii of the right main gear and part 
of the nose gear had ocenrted at ground 
contact, llie left main gear was intact and 
in the estended and locked position: the 
cockpit landing gear lever svas found in 
the "down" position. Measmement of the 
tight main gear actuatiii| cslinder piston tod 
revealed tfie same Iv inches as found 
on the dow'ii and locked left main gear ac- 
tuating cylinder piston red. 

Cockpit instruments were largely dc- 
stros'cd bw Gre; readings obtainable gase 
es'idenee of tontine operation. Radio equip- 
ment reRected settings for a normal IlIS 
approach with appropriate frequeueies for 
Jacksonville approach control and Jackson- 
ville ILS. including glide slope and the 
ILS middle and outer markets. 

Boost Controls 

.-\11 boost control assemblies w-crc found 
in the "boost on" position. .\ bcmch check 
revealed that all boost actuating cylinders 
had normal travel In both directions and 
sliimed no signs of abnormal Inicrnal Icak- 

^Rehef valves and Inpass controls o|ser- 
ated normaliy. 'Ihe Glters showed a normal 
differential pressure between inlet and out- 
let. ITic elesator bexist was installed in a 
similar aircraft and flight tested. It fimc- 
tioned in a normal manner. 

On impact the four powerplaiits sepa- 
rated at tlieir attach points and came to rest 
a few feet ahead of the main wreckage. 
Number -f engine suffered estcn.sive damage 
III the ground Gre. Kvamination of the 
interiors of all four crankcases gave no in- 
dication ol rotational or raeiproeatine in- 
terferences or operating irregnlarits of any 
kind. .Ml oil pumps were free of metal 
particles and revcalw iiu scoring, '('here 
was no cs'ldeiiee to Indicate that the engines 
were not capable of deselopiiig power prior 

.\ll propeller blades were broken or bent, 
with hciiding generally rearward, and Gve 
of them were broken at the butt ends. The 
dome position and blade angle's were Found 

»A Inrice iletm-Jialiie earuo oianuartmi-nt 
porltloneil on the unOcraide of the fu»t'lnr;e. 


to be in settings that indicated normal oper- 
ation of all engines. 

Computations made by using the dis- 
tance bctwvcii the slash marks of the blades 
of one propeller, and tlie determined revolu- 
tions pel minute setting of its governor, 
indicate a si>ecd of approximately 140 knots 
at impact. 

Tile tearing free of all powcrplauts re- 
sulted in the pulling and breaking of control 
cables under tension. Several of the cable- 
controlled fuel sluitolf valves were found 
ill the closed position: the electrically con- 
Irollcd Grcwall fuel shutoff sab'cs were all 

ITom markings presented by ground ob- 
ject contacts of the airframe and propellers 
it was determined that just prior to impact 
the airplane was in a slight him to the right 
and hanked approximately llj degrees. 'Ilie 
loiigitndinal attitude of the airplane was 
approximately 4J degrees nose-np and the 
angle of descent during the last 20Q feet 
of the flight path was about 24 degrees, 
with tbe rate of descent Iscing 10 feet per 

Ground Checks 

Seieial fliglit cliecks of ground nasiga- 
tional facilities soon after the accident 
shosved operation of the svstenis to be nor- 
mal. Simulated ILS approaches were made, 
with a Board investigator as observer, to 
dclennine the effect on cockpit instnnnent.s 
caused by vehicles parked on the highway 
below the glide path. The highway is 
about I DO feet east of the middle marker. 
On one approach, with a crane-cqnippcd 
truck parked Iscneath the glide patii. a 
fly down indication was noted prior to 
reaching the middle marker. It was neccs- 
s.irv to descend 60 feet in order to center 
the needle. However, the glide path indica- 
tion w*as found to he normal at the middle 
market, where the accident ocentred. 

Several persons saw or heard the aircraft, 
with nomial engine sound. .\ power su^e 
was heard Just before impact. One w-itness. 
svho w-as near the midrile marker, said he 
first saw the landing lights, lighted and 
pointing straight down, and that they par- 
liallv extended Ijeforc he lost sight of the 
aircraft. Other witnesses near the accident 
scene did not sec the landing lights on. 
Suhseqnent ins'cstigation disclosed that the 
right landing light had been destroicd hut 
the left light was found in the retracted po- 
sition. There was no Gre observed hy any 
witness prior to impact. One witness saw' 
the aircraft- at a verv loss* altitude, make a 
slight turn to the right just before it con- 
tacted the trees and ground (see map p. 7D). 

A witness who was dris'ing a trailer-lrnck 
smith along the highwas* adjacent to the 
airport said he saw what he believed to be 
two jet-propelled aircraft pass from right 
to left in front of him. flving at an altitude 
of IS0-2>CI fexit. Me staled that at the 
same time he observed these aircraft he saw 
a bright flash, whereupon he immediately 
stopped his truck and walked down tiic 
highway. To his right he saw scattered 
parts of an aircraft biiniing. Me also said 
that before reaching Ihe airport he had 
passed through patches of ground fog. that 
at the airport there was an overcast con- 
dition. and that he again passed through 
patches of ground fog as he continued south. 

The tsvn airport lower controllers in 
radio contact with the flight slated they 
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heard it pass over Ihe south edge of the 
Geld, proceeding outbound. .\t this lime 
the runway lights were on at their highest 
intensity. One of the two conliollers on 
duty stated that he went downstairs to the 
radar room and, on the .\SR (.Mrport Sur- 
veillance Radar) seopc, observed Ihe flight 
just before it rc-achet) the outer marker out- 
bound. 

Me also said he saw the start and com- 
pletion of a procedure turn and observed 
the aircraft start inbound, after which he 
gave the flight its three-, two-, and oiic-milc 
range positions. The lower recording of 
outgoing messages docs not include the 
three-mile position message. TTic ,\SR 
equipment at Jacksonville does nut show 
altitude above the ground, 'flio controller 
.slated that forward movement ceased soon 
alter the image of the aiicraft on the scope 
passed the one-mile posilinn from the end 
of the runway. 'Iliis radar observation co- 
incides w'ith the geographical position of 
the crash. 

nuring the entire time the controller 
was watching the .scope, set to ID-milc 
range, he saw no other airctafl. Compre- 
hensive investigation lev'calcd no other traf- 
fle, cither civil or military, in the area din- 
ing the approach of the subject aiicraft. 

Several months after the public hearing 
the .-\ir Line Pilots Association gas'c the 
Hoard names of persons it believed could 
present additional es'idenee tliat might es- 
tablish the presence ol jet aiicraft near the 
scene of the accident at the lime it oc- 
eiiTied. .\ctoidingly, the Board took de- 
positions of these witnesses in Klorida. In 
addition, a deposition was taken of the 
truck driver who had said he saw- jet air- 
craft flying in the vicinity at the time of 
the crash. (This truck driver had prcvimislv 
given a C.\B ins'csrigator a clear and concise 
statement which had been caicfiillv evalii- 

One of tlie witnesses suggested was an 
airline captain who staled that about a 
month aftcT the accident, while flving near 
the Ollier marker at Jacksonville, he ob- 
served several |ct aircraft Iscneath hint 
through a hole in the clouds. Me said that 
tower personnel had no knowledge of these 
aircraft and IhereFore could not advise his 
flight to be on the alert for them. Tower 
personnel on duly at the time were ques- 
tioned but did not remember tlie occur- 
rtnee. None of the witnesses questioned 
piesciitcd any pertinent evidence lliat had 
not been previously evaluated. 

.\s jet aircraft were repoited being seen 
by witnesses but were not seen hv experi- 
enced radar scanners, il was decided that 
test flights were necessary to delennine if 
jet aircraft flying at low altitudes could be 
seen on the radar scope. W'illi the co- 
operation of tlie Klorida Air National Guard, 
such flights were made. )ct ainraft was 
flown at altitudes tanging from HO to 600 
feet jbose the ground at an airspeed of 
55U mpli. These flights, made both near 
the scene of the accident and the outer 
marker, were all observed on the radar 
scope by a C.AB inxcsiigalor. .is well as by 
C\A personnel. Throughout the tests the 
aircraft was never lost from sight for more 
than one sweep i;l the scope. 

Captain Mebrien and I'ilot Rinyu were 
familiar with line.son Airport, doiiipain 
records disclosed that Captain McHilcii 
had made 17 landings at Jacksonville dur- 


ing 1955, five being in the month of Dc- 
ceinbct. The records also indicate that 
Pilot Rinyu liad recently made landings at 
this airport. 

The night of Dec. 20-21 weather 
stations from Miami to Savannah, Ca., 
were reporting a small spread lielwcen tem- 
l>eratiire and dewpoint. The company 

terminal forecast fur Jacksonville was ceil- 
ing and visibility unlimited: this was not 
amended until 0345 when il was cliaiiEed 
to ceiling 300 feet; broken clouds; visibil- 
ity three-fourths of a mile; fog. During the 
briefing the company forecaster advjseJ the 
crew that patchy ground fog could be ex- 
pected in the Jacksonville area. 

Shortly after the flight reached the Jack- 
sonville area the weather was being re- 
ported as ceiling indefinite 300 feet; sky 
obscured: visibility iine-lialf mile and fog. 
TTn.x ohservafion was given to the Right 
before the 1L.S approach began. 

blxact visibilitv conditions at the crash 
scene arc not known but all indications arc 
that the)' wx'ic similar to those reported 
at the airport. 

.\bout 'll minutes before the accident 
occurred an aircraft of another aiiline was 
making an instrument training flight in the 
vicinity of Jacksonville. \s a part iif this 
training the flight completed an ILS ap- 
proach to Imeson .Mrpeirt and landed there 
at 032S. 

Reporting on the weather conditions at 
that time and the operatiun of the naviga- 
tional facilities, the capt-ain stated that the 
tops of the clouds were approximatclv 450 
fee! with their base at 500-250 feet, and 
that ail facilities operated in a minnal man- 

lie also said the airport appeared to 
he covered hv a broken to overcast stratus 
cloud condition winch seemed to him to 
he caused, in part, hy smoke from adjacent 
mills. Me said he entered this uhsenre- 
ment near tlie middle marker and that the 
weather ciscwlieie was spotty to clear. 

.\ii Kastcni ,\ir Lines airplane fly ing .south 
at an altitude of 22.00(1 feet was over the 
airport at the time of the accident. The 
captain of this Right .said he saw a brilliant 
flash and saw Ihe flames of the buniing 
aircraft. Me dcsciibcd the clouds below 
Iiiin as vvavy in fonii wilIi vertical visibility 
very good, looking through tbe Inmghs, and 
reduced somewhat when looking through 
the crests. He further said he could easily 
.see the appnaeli lights, lights of the air- 
port. and lighlx of neon signs along the 
adpccnl highway. 


ANALYSIS 

It is evident tliat all components of the 
ILS system (miter marker, middle marker, 
glide path, locali/er, approach lights, thresh- 
old and high Intensity iiimvay lights), were 
operating normallv at the time of the acci- 
dent. T his was also indicated by another 
flight which made an ILS approach and 
landing approxiinateh H inimites before 
the accident- .U that time the system was 
nonnal, as it was on two approaches made 
scscral hours after Ihe accident. 

Monitoiing records of the svstem gas'C 
no Indication of any desialion from normal 
i/pcratioii dining the eatlv morning of 
[)ee. 21. .Ml txmfacts with Might 642 
by Jacksonville approach control were ton- 
line and the etesv did not report any 
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Orlando, Fla. The Bi|ht to Jacksonville 
s^as made in clear weather and clouds or 
obsciiratiun were not eiicoimtcied until 
in the vicinity of Jacksonville. 

From the testimony of other pilots flying 
in the vicinity a short time prior to the 
accident, there was a layer of cloud, which 
inelnded smoke and fog, capping the airport 
with a general foggy condition existing a 
few' miles to the southwest. All other areas 
appeared to be clear. It therefore appears 
likclv that Flight IH2 was cleat of clouds 
from the Snnlseam Intersection to the mid- 
dle marker and outbound to the outer 
marker, and that It probably did not en- 
counter obscurement until in the vicinity 
of the middle marker inbound. 

.Mthough this weather condition has been 
described as partial obscurement with hori- 
aontal vi.sibilily of one-half mile, it is 
apparent ftoni (he testimony of pilots that 
sertital visibility throughout the area v.a« 
generally good. ' Some of the witnesses said 
the ground visibility at and near the acci- 
dent was poor. There is no way of deter- 
mining celling height or visibility distance 
at the accident site. However, the weather 
information reported to the crew was ob- 
tained at the conttol tower. 

The tower is located approximately one 
mile north-northeast of the accident scene. 
At the time of the accident, a wind of 
six knots was blowing from the north-north- 
west. and It is believed that between the 
lime of the last reporting and the accident 
the weather conditions at the observation 
point could have moved to the genera! area 
of the accident and therefore should have 
been essentially the same as that reported 
to the crew, ’■’indefinite 300. sky obscured; 
sisibility } mile and fog.” 

Visibility Decrease 

\ssuming that weather conditions weie 
similar at the crash point and the ob- 
servation point, consideration should be 
given to the decrease of horizontal visibility 
with elevation. Horizontal visibility must 
have been neat zero at 300 feet above 
the ground. Noniially, slant visibility down 
the glide path should have gradually in- 
creased as the aircraft descended. 

•\s previously mentioned, the radar scope 
at Jacksonville does not leflect altitude. 
However, since the radar operator testified 
that the aircraft was olKcrved to fl; lieyond 
the outer marker, make a procedure turn, 
and return inbound, it is believed that this 
was accomplished at the normal altitude 
of 1.200 feet. Tlie propeller sbsh marks 
at the scene indicated the speed of the 
aircraft at impact to be HO knots. The 
company's instructions for this type aircraft 
show a recommended approach speed of 
113 knots from the outer marker to the 
mmiinum authorized altitude. 

Evidence indicates that the aircraft was 
living in a normal manner just prior to 
impact and there is no knos'ii evidenw 
to inditatc any malfunctioning of the air- 
craft or any of its components. The fla|)S 
were extended to a position used For ma- 
neus'cring and this amount of flap exten- 
sion is usually used in this type of ap- 
proach until reaching the middle marker. 

.\1thmigh the aircraft was 200 feet to 
the left of coiirsy this is a small deiiation 
at that point in the approach and only a 
slight correction would have been required 
to again align with the runway. The fact 
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operating difficulties. The flight had been 
iven all ncccssatv altimeter and weather in- 

Tile testimony of witnesses who observed 
the landing lights of the aircraft come on 
during the approach, and other witnesses 
w'ho saw' no landing lights, is not eum- 

S letch incompatible. Since the lights were 
Kind in the retracted pusitioii it is indh 
cated that once lowered they might have 
been retracted to eliminate reflection as the 
aircraft descended into the layer of fog. 
Also, some witnesses heard a surge of powcT 
just before impact with the trees, which 
indicates tlial the pilot was attempting a 
pullout. 

Every possible effort w as nude to account 
fur the jet-propelled aircraft being in the 
area when tlic accident occurred. -All iniU- 


larv services were contacted and each said 
they had no jet aircraft flying in that area 
at the tune of the accident. Neither the 
tower personnel, witnesses on the airport, 
nor witnesses other than the tnick driver 
near the accident scene saw any jet aircraft 
and such aircraft were not obsetsed on the 

In Slew of the truck driver’s testimony, 
the I'lorida .\ir National Guard, under the 
direction of a C.\B Investigator, made sev 
eral flights (using a let aircraft) in an effort 
to simulate tlie condirions described by the 
truck driver. Each of these flights was 
plainly visible on the radar scope. It there- 
fore is concluded that no such aircraft \verc 
in the vicinity. 

The crew filed an Ik'lk flight plan prior 
to leaving .Miami and gave as the alternate 
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that the airplane was in a slight right turn 
and almost level liucizontalTy at impact 
would suggest that the pilot was tnniiiig 
toward the localizer course, further indi- 
cating the aircraft was under control, 
ft IS not unusual, with weather conditions 
such as existed this doy, for pilots during 
an approach to an airport to find ceilings 
and visibilities tliat sary from those re- 
ported. These variations may be either 
on the low or high side. If, on the morn- 
ing of the accident, Captain McBricn 
found the visibility (0 be low'er than one- 
half mile, it would then have been his 
responsibility to execute a missed-approach 
procedure. 


FINDINGS 

On the basis of all available evidence 
the Board finds that: 

1. The aircraft, the carrier, and the ttew 
with one exception were cunentfy certifi- 

2. The aircraft’s gross weight at takeofl 
was under the maximum afiowablc gross 
takeoff weight, and the load was properly 
distributed. 

3. The flight was routine to Jacksonville 
and the start of the final approach. 

4. No evidence of failure of the airframe, 
powerplants, controls, or other components 

3. The weather at the airport was mar- 
ginal with local fog and restricted sisibility; 
however, at last report the weather was 
above the carrier's minimum. 

6. Ground navigational facilities in the 
Jacksonville area, including the ILS sys- 
tem, functioned normally during the ap- 

7. There was no operating difficulty re- 
ported by the crew. 

8. There were no other known aircraft 
m the immediate area. 

9. TTic crew applied power too late to 
avoid striking the trees. 

10. Trees were struck six-tenths of a 
mile from the runwav threshold more than 
200 feet below tlie glide path. 


was held in Coral Gables, Fla., on Jan. 26 
and 27, 1936. 

Eastern Air Lines, Inc., is a Delaware 
Corporation and maintains its principal 
office at New York, N. Y. The com- 
pany possesses certificates of public con- 
venience and necessity issued by the Civil 
.'Aeronautics Board and air carrier operat- 
ing certificates issued bv the Civil Aeronau- 
tics .Administration which authorize the 
cxirriage of persons, property, and mail over 
the route described m this report. 

FLIGHT PERSONNEL 

Captain Thomas Francis McBricn. age 
43. was employed by Eastern .Air Lines 
Oct. 20, 1942, and promoted to captain 
May 29, 1946. He held a currently effec- 


tive airman certificate with ratings of 
airline transport pilot, single- and multi-en- 
gine land, nC-3, Martin 4-0-4, Constella- 
tion, and flight instructor. Captain Me- 
Bricii liad, according to company records, 
12,032 hours of pilot time, of" which 2.501 
hours were aequired in Constellation air- 
craft. 

He passed a line check m L-749 air- 
craft on .April 4, 1953, and an instrument 
check in L 1049 aircraft on July 22. 1935, 
His last fiist-class physical examination was 
passed .August 31, 1935. Rest period prior 
to the subject flight w-as 16 hours. 

Pilot John lay Rinyu, age 37, w'as em- 
ployed by Eastern .Air Lines .April 16, 1931. 
He held an airman certificate with ratings 
of commercial pilot, single- and niulti-cn- 
ginc land, and instrument. Pilot Rinyu 
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PROBABLE CAUSE 

The Board determines that the ptolsablc 
cause of this accident was that the flight 
cncountetcd local fog and restticted visi- 
bility during the final portion of an ILh 
approach, and a missed approach procedure 
canic too late to prevent the aircraft from 
descending into ground obstructions. 

By the Civil Aeronautics Board: 

/$/ Joseph P. .Adams 
/s/ Chan Gumey 
/s/ Harmar D. Denny 
/s/ G. Joseph Minctti 

Diitfee. Chairman, did not participate 
in the adoption of this report. 


With a limited number of airplanes and a large number of 
flights — IBM just can't afford unscheduled downtime. Airwork 
engines give the performance this company demands . . . and 
backs them ■with outstanding personal service. 

NOW I^ATIONWIDE SERVICE! 

If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engiTte or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor 
who will take care of you for us. 


SUPPLEMENTAL DATA 

llic Civil .Aeronautics Board was notified 
of this accident at approximately 1)400, 
Dec. 21, 1955. An investigation was im- 
mediately begun in accordance with the 
provisions of Section 702 (a) (2) of the 
Civil .Aeronautics Act of 1938, as amended. 
Six depositions were taken in Jacksonville, 
Fb., on Jan. 23, 1956, and a public hearing 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS... PHYSICISTS 

NlElO opporti/thi-ties at 
Motorola in Chicago 


give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you 
ADVANCE YOUR CAREER 

Outstanding career opportunities are 
waiting at the many Motorola researdi 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora- 
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 


suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life — Chicago offers either. 


POSITIONS A VAIL A8L6 IN: two-way communications' missile electronics 

• raoio & TV (color) • weapons systems • computer application & 
design • transistor research & production • microwave systems • 
servo-mechanisms • physical chemistry • metallurgical eng. • field 
eng. • electronic sales eng. • drafting, design, A layout • aerophysics 

• radar A military electronics. 

write Mr. L. B. Wrenn, Depl. G, 4S0I Augusta Blvd., Chicago SI, III. 

ALSO . . . there are excellent opportunities in 
PHOENIX, ARIZ. and RIVERSIDE, CALIF. 


PHOENIX, ARIZ. Outdoor, relaxed liv- 
ing the year-round, with lots of room to 
grow (on the job and off) in this land of 
sunshine. 

SSMI-CONOUCTOR 
LABOflATOItr 







LASORATORV 


Mr. R. Coulter 
Os|it. G 

3102 N. 56th St. 
Pheenix, Arit. 


SOOS E. McDowell Ri 



MOTOROLA j 



The Future Comes 
SOONER at RMI 


MINAGEX 
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EMPLOYMENT OPPORTUNITIES 



Not long ago this long-needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 
an enthusiastic engineer. Today it is s long awaited 
reality which will give our pilots added assurance and 
safety on their important missions as our nation's 
defenders, Whal turned this “hunch” idea into a realis- 
tic accomplishment? The answer is creative engineering 
—our specialty at Goodyear Aircraft— where transform- 
ing ideas into working realities has become a habit. 
Here ideas are a prime commodity. Imagination and 
ingenuity are our raw materials. And to help put their 
■dess to work, our engineers have the most modern 
facilities available, includmg one of the world’s largest 
computer laboratories. Here, every idea has a chance. 
And many of them make the grade, as the record will 
show. Both in peace and in war, our engineers have 
turned their ideas into significant accomplishments that 
benefit nearly every aircraft in our skies, Airships, 


missiles, electronic guidance and computing equipment, 
structural materials, plastics— the list is long and broad. 
And it’s still growing. 

This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 
have faith in your ideas and confidence in your ability 
to make them work, there’s a challenging career waiting 
for you at Goodyear Aircraft 

Salaries and benefits are, of course, liberal. And it you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further mformation on your career opportunities at 
Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 

good/^ear aircraft 

THE TEAM TO TEAM WITH in AERONAUTICS 
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TUUffHOMff, TENNSSSEE 

A -uh-.,d,aryol Sverdrup ^Parcel Inc.. St. Louis. Miss 

ARNOLD ENGINEERING DEVELOPMENT CENTER 


VICKERS 

INCORPORATED 

OFFERS 

THE FOLLOWING 
OPPORTUNITIES 

AIRCRAFT SALES ENGINEER— SR. 
POWER PLANT SPECIALIST 

Engineering degree with knowledge 
of gas turbine engine— engineering 
ir related accessories, 

AIRCRAFT SALES ENGINEER— SR. 
MISSILE SPECIALIST 

ngineering degree and experience 
with missiles or missile systems In 
' e engineering or sales end. 


Phorte R. E, Barlow 
Liberty 9-1122 


VICKERS INCORPORATED 

AdjsinisIrattTe end Enetneerieg Ceo 


SYSTEMS and PROCEDURES 
ENOINEER 
ADMINISTRATIVE 


i^A'^^.^''Heovyweights” in engineering ond management are 
men with a wide ronge of experience. 

offers positions which will give on unrivalled know!-, 
edge of the engineering field. 

manages. operates and mointoins the wind tunnels 
and engine test cells of the Air Force’s Arnold Engineering De- 
velopment Center. 

engineers ^vork ond associate with major propulsion 
and airframe manufacturers ond their latest projects. 

JyVr.hos ottroctive incentives: longer vQcotions, liberal 
hospitalization, retirement and insurance benefits ond a new, 
fully accredited, company-sponsored, graduote degree program. 


Write: Lee C. Kelley, Box 162 


AVIATION WEEK, Oetc 


29, 1956 


EMPLOYMENT OPPORTUNITIES 



' new slant on, 

SIC'S'-WR.I'T’ITSTGi- 1 


I Ntw methods of insinimeotation and data 
processing have changed the face of flight test. Today, 
I it's a bonanza ))f electronic adventure where^ 
aircj'aft write their own lest history through telemetry. 

/l^d nowhere is management interest in this field 
moae ^evident than at Chance Vbught where flight 
{ and instrumentation engineers find outstanding 
I incentives and equipment, 

o A d^srtment of their .own, f<y example, where flight 
, (esl specialists ma^ advance to top lecl^ical^ 

; . ' or administrative positions. , 

o I^6dero '^und s^n equipment, including 
fentranzed and mobile automatic data reduction 
instrumentation facilities ^whldt incorporate ^ 
analog equipment and PWM/FM and FM/FM 
telemetry systems. 

• Freedom to conduct electronic research and to bujid 

up. install and field lest their own designs. 

• A complete Instrumentation Laboratory to facilitate 

exploratory wort^ in iBsIrumentalion. 

Vou’II want to know irjore about our emphasis on 
experimental flight test, particularly if you are an 
electrical or electronics engineer. You can gel full 
details — and an evaluation of your qualifications — 
by addressing a resume of your education 
and experience to: 



EMPLOYMENT OPPORTUNITIES 



(For Electroniciets) 

The big count-do^vn has begun! In a matter of 
months, the tip of a Martin rocket will travel 
through space at a speed of 6 miles per second— 
and moments later the first man-made satellite 
will reach its orbit. 

This event, the first of a series of 12 in the 
Martin-Navy VANGUARD program, will com- 
mence a new chapter in the short but exciting 
story of electronics. 

Today, no other engineering organization in 
the world is more concerned with the outer-space 
electronics problems of tomorrow. 

If you are interested, contact J. M. Hollyday, 
Dept. AW-10, The Martin Company, Baltimore, 
Maryland. 




APPLICATION 

ENGINEERS 

A tong established monuiac 
turing concern, due to 
expansion program, has 
mediate need for qualified 
application engineers. Indus- 
trial Sales experience 
aircraft electrical compo- 
nents and an engineering 
degree or equivalent 
quired- Positions open in 
California and Metropolitan 
New York areas. 


SCINTILLA DIVISION 
Bendix Aviation Corporation 
Sidney, New York 


Engineer, ME AE EE 



generalOelectric 
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ENGINEERS 


-A.VIONICS- MISSILE GUIDANCE 
-JET ENGINE FUEL CONTROLS - COMPUTERS 
- COMMUNICATION EQUIPMENT- CIVIL DEFENSE 
AVIATION-AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer you personally, opportunities ikat deman J 







investigation. To arrange personal, confidential 
interview in your territory, write today to 
Mr. JoLn F. Heffinger, 

Supervisor of Salaried Personnel. 

AC THE ELECTRONICS DIVISION 

General Motors Corporation 

ilwaukee 2. Wlsconnn • flint 2, Michi«on 
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EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES OIVISION 


REGIONAL SALES MANAGERS 




• Executive management experience necessary ir 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft Background desired. 

REGIONAL SERVICE MANAGERS 


• Must be competent pilot. 


PARTS MERCHANDISING MANAGER 

• Must develop and administer a spare parts merchan- 
dising program. 

• Must aid dealers in setting up and operating ports 
departments. 

• Must hove automotive parts experience on zone mana- 
ger level. 


CESSNA 



AIR FRAME 


Estimating 
Coordinating 
Process Planning 
Tooling 

Production Engineering 
Production Control 
Supervision 



-Collendsr Cor 


DEPARTMENT 

HEAD 

AERODYNAMICS 


Expanding west coast missile 
manufacturer has opening for 
man to head up the newly com- 
bined aerodynamics and flight 
control sections. 

10 years minimum experience. 
Prefer advanced degree in 
Aeronautical Engineering and 
ability to participate actively in 
flight controls analysis. Super- 
visory experience required. 
Facility Interviews offered to 
qualified responders. 

Reply in confidence to; 

P-3Z54, Aviation Week 
P. 0. Box 12. N.Y. 36. N.Y. 


PROPELLANTS 

ENGINEER 


REACTION 
MOTORS, INC. 
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District Representatives 

WASHINGTON & DAYTON 

Major manufacturer of oir- 
craft engines and a leader 
in the field of propulsion 
systems is seeking 2 repre- 
sentatives, one for Wash- 
ington, D. C. and one for 
Dayton, Ohio. High level 
and challenging position for 
an individual possessing a 
thorough knowledge of mil- 
itary liaison duties and ca- 
pable of earning up to 
$15,000 per annum. Send 
complete resume including 
current earnings, educotion, 
and experience to 



All replies held in 
sfricfest confidence. 



HELICOPTER PILOTS t MECHANICS 
JOB OPPORTUNITIES AVAILABLE 



HERE'S WHAT YOU CAN 
lOOK fORWARD TO AS A . . . 

FLIGHT ENGINEER 

WITH 


TWA 


• A Career with a Future 

• Retirement Plan 

• Annual Sick Leave 

• Paid Vacation 

• Group Insurance 

• Liberal Free Transporta* 
tien for You and Your 
Family Each Year 
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SENIOR 


ENGINEERS 
PHYSICISTS 
MATHEMATICIANS 

are invited to investigate challenging and creative work on 
ADVANCED WEAPON SYSTEMS 
ADVANCED TARGET SYSTEMS 
in the recently organized Advanced Development Division of 

RADIOPLANE COMPANY 

Engineers with experience in Electronic and Electro- mechanical systems 
analysis, design and development: Aeronautical Engineers with preliminary 
design experience: Electronics Engineers with microwave electronics and elec- 
tronic countermeasures experience; 

Physicists who have worked in operations analysis, microwave electronics and 
radio frequency propagation phenomena; 

Mathematicians who have experience In operations analysis and in digital com- 
puter problem analysis. 

ISVore endeavorins losing a number of senior engineering and scienUfic posi- 
tions^ We place a premium on iraining and experience. 

Personnel Mgr., A-1 
Van Nuys, California 


TWO 

“ROYAL” 


ROYAL 

AIRCRAFT, 

PRODUegaS OF 

AMERICA'S 
ONLY ALL NEW 


AMPHIBIAN, 

“ROYAL 

GULL” 


Royal Aircraft Needs 

SALES LXECOTILLS 


•VICE PRESIDENT- SALES 

Top-Level monogement bockground neces- 
sary to organize ond direct extensive sales 
program. Aircraft bockground preferred. 

eREGIONAL SALES MANAGER 

Must hove considerable experience In or- 
gonizing ond supervising distributor opero- 
tions. Current pilot rating desirable. Must 


Royal Aircraft Corp. 

(Svbsldiatr of Koernoy C Trockor Cerp.] 


I .V fKA SClni'0 . 0 








FOSirtONS WANTED 




SELIING OFPORrUNirr WANTED 

It twenty yee^rs es e 


EXECUTIVE ENGINEER 

For leading, large pclme aircraft nsanu* 
lacluret. Muol have heavy experience 
in engineerlog odnstnislroilon. Will be 
reiponstble ter all engineering man. 
power control, extimclinq- •yeletni and 


The man we went U nosv probably 
walling for a chance like this but 
•tyrnled due to no lop ^penlng In^ hU 


n for Ibis respooxi* 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT ■ USED or RESALE 



DC-3 

FOR SALE 

We are owners. 

LEEWARD AERONAUTICAE 
SAEES, INC 


HELICOPTER 

HUler — Model (JH-IZB, Very low etr 
Perfect CoodJtfoa. 

EAST COAST AVIATION CORPORATION 
Sedferd Airport Lexlnaton 


CONNECTORS 


HAROLD H. POWELL CO. 


Weather Eye 

mII,' Flight RADAR 


WRIGHT- P6tW 

ENGINES & PARTS 

R1820 
R1830 
R2600 
R2800 
R3350 



7139 Vinelond Avenue, 
North Hollywood, Calilornio 
POplor 5-6202 

STonley 7-8374 



FOR SALE 


Fast - quiet — the fastest and quietest of post-war twin-engine 
aircraft (270 in.p.h.). 

Spacious cabin — will provide executive interior of superlative 
sixe (9A4’ wide x 7‘ tall x 33Mi' long). 

Modern — low-wing, flush riveted, tricycle gear, built-in hydraulic 

In excellent condition — operated in scheduled airline service 
(engines zero T.S.O.). 

REASONABLY PRICED — Will also consider long-term lease, 

This aircraft identical to others currently used by scheduled airlines. 

Believe scheduled airline maintenance can be secured. All airworthi- 
ness directives current. Send inquiries direct to ownei-a 

PIONEER AERONAUTICAL SERVICES 

dlS^Meadewa Btdg. « Polios, Texes • FOrest 8-6183 
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INSTALIATION 

SS RADAR 


Remmert-Werner 

Si. Louis Flerido Toledo 
Lodestar DCS Beech 


w"ho"r.!r i DOUGLAS 






^ -.”".'£"3*.;;. , 


I.EASE 



AVAILABLE IMMEDIATELY 


NATIONAL AERO LEASING C 


WANTED 

LOCKHEED LOADST 


WANTED 

CONVAIR 240 or 340 


'"Take a Heading for Read: 

SeST MAtNTCNANCS • OVCHHAUL • MODIFICATION • INSTA 
READING AVIATION SERVICE, INC. 





NAyCp.,s^. 

DEICERBOOTS 






= --Br8.g. 


AVIATION WEEK 



FRIENDSHIP.^ 

TO WASHINGTON — BALTIM^ORE 



'• AIRWAYS, II 

CAA certified H 
repair station | 
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COMMERCIAL AIRCRAFT PARTS CO. 

DEP'T NO. B.S.11, 4101 CURTIS AVE., BALTIMORE 26, AAARYLAND • TELEPHONE CURTIS 7-3300 
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Aviation’s Only Source 

for Complete Buying Information 

Offers Advertisers Exclusive Advantages 

• SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 

Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 

• BUYERS ARE DIRECTED TO ADVERTISEMENTS 

Manufacturers' product listings are keyed to their advertisements through "see adver- 
tisement page" references. 

• ADVERTISER'S PRODUCT-LISTING BOLD FACE 

Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 

• READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 

It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers' Guide, 
coming almost exclusively from engineering-management men, research scientists and top 
military men ... the men who do Aviation's buying today. 

• YEAR-ROUND SEIUNC POWER ASSURED 

Week after week, since the 1956 Buyers’ Guide was published last December, reader in. 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 

• AVIATION'S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 

The Annual Buyers' Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37.500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation's largest audience of engineering-management men. research 
scientists and top military men -the men who do Aviation's buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK's circulation* (industry’s largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries, 

• SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 


When Aviation Buyers Go to Market . . . 

Be Sure Your Product or Service Is There 


Published December 1956 


Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers' CuiaE. Comtact Him or Write 
AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


1957 IviatHii M Inniial Bsym’ CiiKle. it 



Framed in this doorway... 
vital questions for engineers 


How will it work in llie air? At what allilude? For career op|iorlunily, you owe it to your future gr 




«k”|-" '.‘rin“: ”c.f ih^iSuiSy, Writ, lod.y: Mr. J. H. P.pin, 
i. h„d ™ i„dl,dd„.l H ,™ 

an ambitious engineer who would like an unusual can s Lolumbus Umsion, Columbus lu, Uhio. 


DIVISION OF 


NORTH AMERICAN AVIATION, INC.*^ 
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LETTERS 


Brolherhood of Bodge 

ihrough the jcais of taking .\\mio.'.- 
k\ EtK I liavf been pleased with the true 
<iml fuetual repenting^ on Rritisli iiulil,iiv 
and dvii aMatioii, 'lb keep abreast of my 
ignorance on what goes up here m Englami. 
1 hai'C time and lime again to rc'sort to 
SmiKjN \\ Khk. I i\.is further pleased 
to sec the "press" sou gave Bill Waterton 
and his book on the fas-cliii, especially as 
the tcehiiical press gave hini such a rough 
handling here. 

Howeser. when one has Full page spreads 
from important iiiauul.’etuteis it is, of 
course, ncccssaiy to be circumspect in one’s 

WTiat has reallv made \\*aterton red-out 
bos iK-eii the eternal BnitheTiiood of Bodge 
of the industrs' here. 

No matter sslul errors are made, no nut 
ter who gets killed — not one svotd of 
criticism must lx; uttered. .\ tvpical exam- 
ple of this was the- Comet. With the 
hitherto acccptexl push-through-or-bust at 
titiidc of do i lavillaiids. thei pushed tiuoiigli 
and sprayed some 00-ocld souls over the 
Meditcrraeaii. )nst how much the experts 
were ntong can now he eompiitcd b\ the 
cnormouslv incre.ised strength factors nf 
the ne'w Comet design. When Farnboi 
ough finally got through bending hits of 
metal Ihcv vouchsafed the opinion that 
flic Comet was reasoii.ahlv good for 2,0flll 
hr. flying. No one asked »hy de Havillands 
and the .\it Registration Bo.irrI could 
has t- been so lioodwmket! by the Man Man 
of modem metallurgy— fatigue; no one asked 
such searching questions as to whs two such 
illustrious bodies of aeronautical learning 
could have been tripped bv the same snare. 
If lou look at the rostrum of the .\ir Regis- 
tration Board you will find the manufactur- 
ers strongly represented. Imagine what 
would happen in the U. S. if Don Douglas 
ssas .ippointcd cliaiminn of C.\.-\. I'd Ik able 
to bear the setenm here In London. ! base 
often ssondered why we do not let Hie iiian- 
ufcicluters svrite out their own Certificates 
of .-kirwoithiness and s.ive bmidred of "[obs 
for the boys"? 

\iid Hic favcliii, wh.it do we in liiighiiid 
know about it? Only what we read in 
Asi.STios Wkkk and otliei foreign iiiaga- 
zincs. In our own daily press wc regularly 
get releases concerning our mights' air arm, 
nh.it it will go — svlicn ue gel dclivety of 

Half a dozen obsolete or gunless air- 
craft fly over London on soinchody's birth- 
dav. and cvcrvbodv goes to bed. fat. dumb, 
and happy! Only one p.iper has d.ircd to 
spl.ish the whole post-war dreary story of 
Brifish avution, and Bill W.iterton'.s hand 
was responsible for that, too! 

^^'IIat the British taxpaver has paid out 
for junk aircraft straight from the ptoduc 
tion lines runs into a nine figure number, 
and not in dollars. For my money. Bill ^\'a- 
terton is more important to the British air- 
craft industiy than am* other single person, 
if only for the sole reason, whilst commit- 
ting the unforgivable sin in this bear Gar- 
den of Eden, of lasing the guts to write 


Jori of in* rpruters on rfre f>uruea mUoti 

Is'. V. Try to keep fexrera unitfr ,»00 
irorilf aiiH girtt a gruuinr iiiotitifico- 

U'ttprt. hut naniea o/ toriters leitl be 


the truth about the liand that has fed 

111 Britain, whete it is more acceptable 
to he pro-Soviet than pro--\meriean. Bill 
W.iterton has committed prufessitmal H.iri- 
Kari, as docs anvone who dares criticize the 
Brutlicrbood of Bodge. 

MiCII.SFI. . J. CONRY 

dO Old Bond Sf. 

London I.. England 

Business Planes 

1 would like lo take this opportunity to 
inform you Hial 1 appreciate sour articles 
on the .\ero-Conimander 6-Sn Super (p. S2 i 
and the Cessna Model 620 (p. 961 in your 
CXt. I issue. 

1 iKlieic that more material eoiieemiiig 
priv.atc and hiismess aviation, wall sene to 
make .iii alrc.idv fine periodical iiicteasiiiglv 
mtcrcstiiig to the business airnatl pilot 
and owner- F.i.i CRSira.sKT 

Graubart .-\\iation, Inc. 

Chicago 11. Ill, 

More On Models 

I was very pleased to sec the story on 
the international ^^'akcficld model airplane 
competition in the current issue of -\via- 
TION WffK (Oct. 1, p. ss). 

Being m the motlcl airplane business 
myself. I know at first hand that a great 
many pilots, engineers, meelianics, and pro- 
duction workers are dcsotces nf this hobhv. 
and that they often tnm it to practical use. 
I'm sure that rruny of these are yxmr 
readers, and that then, like mvself. would 
appreciate additional eovetage of this phase 
of aeronautics — pirficularlv with the tech- 
nical slant wliieh your staff is so competent 

ineidentalb', I have been a consistent 
subscriber to .Avi.vtion Wfrk and its pted- 
eccssors for the past 26 years, and will tell 
aiiybodv who cares for inv opinion that 
it's the best book in tlie business. 

CRF.Nviu.r D. Br.vman. fa. 
.\nicrican Telascn Limited 
Huntington. N. t', 

Chilled By Show 

The deflated, deteriii/ated. cleglamorizcd 
fiasco c.dlexl the N'.atioiial .-\ircraft Show left 

Shades of Turner. Howard, and Doolittle, 
von call that a Tliumpsoii Tiophv Race? 
It's not what I'sc been used to. The 
National \ir Races used to be a slani-bang, 
riproatiiig afliiit with dc'il take the liind- 
most. not a sales counter for the hucksters 
and Armed Forces. 


M*h\ spend thousands of the taxpayers' 
money tn demonstrate to the public that 
more tbous.mds should be spent? 

W'liat these sad da\s of aviation need 
IS a little of tlie old time glamor that ci- 
ulun pilots abvass supplied through build- 
ing their own aircraft and fivang (hem in 

While we're about it, let's set the cause 
of the demise of closed course racing straight 
— it was pureb the f.ndl of the show maii- 
agemeiit [same now as in FH9> in allow 
iiig a pilot to fly who was not qualified 
ill any sense of llic word. He won the 
first race he ever flew in, but was killed in 
bis second. 

If the people running the show and 
iiinking the profits w.mt it all militarv. fine. 
It's good lo make money. But let us then 
put the names Thompson & Bendix Races 
out to pasture along with OX-s and not 
degrade the prestige of these names bv 
furtber carrying on of a mockery. 

Spectator 

Answer lo Railroads 

'I'hc .Vssnei.ition of .\incttcau Railroads, 
in a booklet quoted in yxmt Sept. IT 
issue (p. -II j, urges the end of "prefer- 
cuti.il Ire.itineut" for the supplemental 
aiilinec. It is held that the tailtoads ate 
placed at a disadsantage in coinpctuig for 
military traffic because irregular carriers are 
unrestricted bv regulations and arc aided 
bv the .\ir Force m the form of "low- 
cost aircraft." 

branch of the industrs' is "unrestricted hv 
rcgnlations" is silly even for the railroad 
piopag.indists. Tlie "irregulars" were ncarlv 
regulated out of business prior lo last vear's 
C.AB decisions, which the railroads arc try- 

Compctifioii for military passengers is 
still on a price ba.sis without reckoning of 
the value of men's time saved bv flight 
as compared with ground travel, although 
the Defence Departincait and the Senate 
•Appropriations Committee have stated that 
time shmild be taken into account. 

It is not the airlines but the railroads 
that are Free from regulation since thev 
mav file free ot reduced bids on militari' 
tiame under Sec. 22 of the Interstate 
Commerce .Act wliicli the House Inter- 
state Commerce Committee wanted to re- 
peal last scs.sion. 

As for the lease of militarv aircraft, 
only five transpnrt-typc planes were on 
lease to the supplemental air carriers from 
the -Air Force and tsvo from the Navy, 
according to a C.A.A compilation early this 
vear. To out knowledge, no added mili- 
tary planes are being flown by these carriers. 
Earlier there were more planes on lease, 
blit they svere mostly recalled by the serv- 
ices or sold. Aiis'how the carriers had 
to imx-st substantial sums in maintenance 
and impros'cmcnts. 

Kfnou.i. K, Hoyt 
Director of Public Relations 
Aircoacb Transport Association, Inc, 
Washington, D. C. 
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when Manhattan Island 

looks like this 



Yes, the liijjlier and faster aircraft and mis- 
siles lls', the more you need tlic kind of do- 
IH'iidability LEACH is famous for. One 
■'s|X'cial" rclav, fitting comfortably in the 
palm of your hand, can mean the differenco 
Ix-'tween a successful mission and ,i lost plane. 

The uiiinuc problems brought about by 
higher and faster flight can only be solved by 
special devices designed around their solu- 
tion .... sijstem cicsigiieil. And that's where 
Leach Belay has earned its industry-leading 
re|)utation; we invite the design challenges 
that others avoid , , , , build rather than avoid 
the "difficuir retaijs. Here, for example, are 
three serious aircraft problems and the Leach 
Relays (each a complete, hermetically sealed 
control package ) that solved them , , . . 


I I ON THE GROUND .... ineorrecUy 

M 1|M phased ground power could cause 
^ ^ I serious ecjulpment tkimagc. 

LEACH'S ANSWER . . . 9243 Pbasc-Se(|uencc Re- 
lay, wbieb includes a 3-plraso stall torque motor 
and control switches. Unless the pretletemiincd 
phase seipienee is applied at iioniul voltage, the 
relay will nut albw the main contactor to close. 


IN THE AIR... relays must operate 
K ' from low-level indieiitors (tlienno- 

^ couples. snbminiature tubes, small 

^ slip rings) and shock resistance is \itnl. 

LEACH'S ANSWER 9281, a eombination of 

relay and magnetic amplifier, is sensitive lo 250 
mieroieufts, is imniiine to shocks as great as 50 g. 
In acUliliuii it is tompael and light. 



ON COURSE gyro compasses 

drift if voltage input drops, but 
the Rack EMF tlioy generate 
holds normal relays closed for 
15-30 minutes. 


LEACH'S ANSWER . . . 9267. Close-Differential 
Relay, a combination of magnetic amplifier, retti- 
licT, and relay wliieh warns the pilot of a drop in 
voltage. It is not affected by shock ur vibration. 


LEACH 
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ersonic McDonnell FIOI “Voodoo” is typi- 
the high performance aircraft for which 
echanisms, Inc. designs and produces 
Data C om p uters. The se reliable sub - 
measure physical factors, transduce this 
:ommon form, produce corrected informa- 
and compute desired input variables for all 
r systems in the aircraft. 


The Wind Drift Connputer. con- 
ceived by McDonnell engineers 
and developed jointly with 
Servomechanisms' is typical of 
ourMechatronics design philos- 
ophy. which assures maximum 
reliability as well as minimum 
down-time through pull-out, 
plug-in re p I ac e m e nt of th e 
individual packaged functions. 
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